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WELCOME MESSAGE TO THE PARTICIPANTS OF THE 
13TH QUADRENNIAL SYMPOSIUM OF THE INTERNATIONAL
COMMISSION ON ATMOSPHERIC CHEMISTRY AND 
GLOBAL POLLUTION, iCACGP
Organized jointly with the
13th Science Conference of the International Global Atmospheric 
Chemistry Project, IGAC.
Natal, Brazil 22-26th September 2014

The International Commission on Atmospheric Chemistry and Global Pollution, 
iCACGP, warmly welcomes all the participants to its 13th Quadrennial Sympo-
sium, iCACGP-QS, which is being undertaken jointly with the 13th Science Con-
ference of the International Global Atmospheric Chemistry Project, IGAC-SC. 
This scientific symposium and conference provides an evolving and unique fo-
rum for discussion and exchange between researchers. It facilitates the dissem-
ination of the latest knowledge, derived from research in the fields of atmo-
spheric chemistry, global air pollution and their feedback with climate change.

This meeting also celebrates the 25th anniversary of the inauguration of the 
Global Atmosphere Watch, GAW, and programme of the World Meteorological 
Organisation WMO. The key mission of the GAW partnership for our research 
is to provide scientific data, which are well calibrated and validated. In partic-
ular the results achieved within GAW provide unique insight into the changing 
chemical composition of the atmosphere, and facilitate the assessment of its 
natural and anthropogenic origins, thereby improving our understanding of in-
teractions between the atmosphere, the oceans and the biosphere. GAW is 
also one of the sponsors of this meeting. We also take this opportunity to thank 
all the sponsors of the meeting, which are to be found on the meeting website 
http://www.igac-icacgp2014.org/.

This is the first time that either the iCACGP Quadrennial Symposium, ICACGP-
QS, or the IGAC Science Conference, IGAC-SC, has been hosted in South Amer-
ica. We extend our thanks to the South American Local Organisation Commit-
tee, LOC, led by Professor Judith J. Hoelzemann from the Universidade Federal 
do Rio Grande do Norte (UFRN) in Natal without whose efforts this unique 
meeting would not be taking place. Similarly we thank the joint Scientific Pro-
gram Committee led by its coordinators, Professor Russell Dickerson of the 
University of Maryland, and Professor Yinon Rudich of the Weizmann Institute, 
and the session convenors for choosing our distinguished keynote and invited 
speakers and for their selecting such an outstanding and exciting set of scien-
tific presentations.
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The Commission on Atmospheric Chemistry and Radioactivity, CACR, was 
created during the International Geophysics Year in 1957 with its name being 
changed to the Commission on Atmospheric Chemistry and Global Pollution, 
CACGP and then in 2006 to iCACGP. The international organisation and co-
ordination of the atmospheric and relevant earth sciences are facilitated by 
iCACGP, which reports to the International Association of Meteorology and 
Atmospheric Sciences, IAMAS. Eight Associations, addressing the different 
physical science research fields within the Earth Sciences including IAMAS, 
constituent the International Union of Geodesy and Geophysics, IUGG. The In-
ternational Council for Science founded in 1931 as the International Council for 
Scientific Unions and known as ICSU comprises 30 scientific unions one of 
which is IUGG.

The earth system is entering the next phase of the Anthropocene, where pop-
ulation is predicted to rise from the current value of over 7 billion to 10 billion 
in 2080s, whilst at the same time the percentage of people dwelling in urban 
areas is projected to increase from 50 to 75%. Our research identifying and un-
derstanding the processes determining the past, present and future behaviour 
of the system, comprising the sun, the earth’s surface and its atmosphere is of 
crucial importance. The evidence thus obtained about the anthropogenic mod-
ification of the earth system will in the next decades become of even greater 
societal significance, as policymakers face the challenge of achieving sustain-
able development.

To meet the need for improved global understanding of key aspects of the earth 
system, identified in the first period of rapid post economic growth in the 20th 
century, the International Geosphere Biosphere Programmes was launched by 
ICSU to coordinate international research on global-scale and regional-scale 
interactions between the Earth’s biological, chemical and physical processes 
and their interactions with human systems. In 1988 members of iCACGP initi-
ated the International Global Atmospheric Chemistry Project, which became 
one of the first core Projects of IGBP. iCACGP now scientifically sponsors IGAC 
together with IGBP and the Surface Ocean Lower Atmosphere Study, SOLAS, 
together with IGBP, the Scientific Committee on Oceanic Research (SCOR) and 
the World Climate Research Programme (WCRP). Recently ICSU has launched 
Future Earth, which is a new 10-year international research initiative that will 
develop the knowledge for responding effectively to the risks and opportuni-
ties of global environmental change and for supporting transformation towards 
global sustainability in the coming decades. This comprises part of and works 
with key elements of the ICSU Earth System Science Partnership (ESSP), which 
includes IGBP, the World climate Research Programme, WCRP, Diversitas, and 
the international Human Dimensions Programme, IHDP.

During the week of the Joint Symposium in Natal, we hope that you all are fas-
cinated by the innovative researches presented. Similarly the novel and emerg-
ing research directions stimulated by the exchanges between outstanding sci-
entists in the field and the young researchers will be an important outcome. 



SCIENTIFIC PROGRAM

9

These new ideas will drive our efforts to overcome the scientific challenges of 
the years ahead and meet our mission to deliver i) an improved understanding 
of the fundamental mechanisms that control and determine atmospheric com-
position; ii) improved predictive capabilities, focusing on the needs to protect 
the environment and iii) the provision of knowledge needed for solving societal 
issues, which address water supply, food production and human/ecosystem 
health. More information about iCACGP can be obtained at our web site http://
www.icacgp.org.

The ICACGP Officers 2010-2014:

The iCACGP membership 2010-2014: Professor Maria de Fatima Andrade, Brazil ; Pro-
fessor Russell R. Dickerson USA ; Professor James R. Drummond Canada ; Professor 
David P. Edwards USA; Professor Sara Feresu, Zimbabwe; Professor David Fowler UK; 
Professor Laurens Ganzeveld, The Netherlands ; Dr. Christian George, France; Dr. Ro-
land von Glasow, UK ; Professor Sergey Gromov Russia; Professor Sachiko Hayashida, 
Japan; Professor Maria Kanakidou, Greece; Dr. Melita Keywood, Australia; Professor 
Yutaka Kondo, Japan; Professor Nilgun Kubilay, Turkey; Professor Shaw Liu, Taiwan ; 
Professor Paul Monks UK ; Dr. Manish Naja, India; Professor Kobus J. J. Pienaar, South 
Africa ; Professor Nicole Riemer, USA ; Dr. Andreas Stohl, Norway ; Professor Barbara 
Turpin USA; Professor Douglas Wallace (2010-2014) Germany/Canada ; Professor Ja-
son West USA ; Professor Renyi Zhang USA ; Professor Yuanhang Zhang China.

Professor John P. Burrows
(President)

Professor Laura Gallardo
(Vice President)

Dr. Frank Dentener
(Secretary)
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On behalf of the IGAC community, we would like to like to welcome you to the 
13th Biennial IGAC / 13th Quadrennial ICACGP Symposium in Natal, Brazil. IGAC 
is very grateful to the Local Organizing Committee and the Scientific Program 
Committee for organizing this very exciting conference.

IGAC was established in 1990 to address international concern over rapid 
changes observed in the earth’s atmosphere. Over the last 20+ years IGAC has 
played a key role in underpinning the scientific understanding of atmospheric 
composition and the processes that drive change in the Earth’s atmosphere. 
IGAC’s mission is as important today as it was when it was founded.

The theme of this year’s conference is “Changing Chemistry in a Changing 
world”. The world is changing in many different ways, through large shifts in 
environmental, economic and societal spheres. As this global change occurs on 
all levels the atmosphere becomes a key indicator, as well as a key conduit of 
that change. There is a pressing need to understand how the atmosphere is and 
will continue to change, and how that change will impact global sustainability.

IGAC is responding to this challenge with its mission to coordinate and fos-
ter atmospheric chemistry research towards a sustainable world by integrating, 
synthesising, guiding and adding value to research undertaken by individual sci-
entists, through initiating new activities, acting as a hub of communication for 
the international atmospheric research community and through building scien-
tific capacity. The challenge of change and the way we must frame our science 
in the future is important. We need to take account of the need to provide the 
healthy roots to the “atmospheric chemistry tree” in terms of our fundamental 
science but at the trunk and branch level to think about the connections of our 
science in the changing world and the role of sustainability.

Although the IGAC community comes together every two years for our biennial 
conference, IGAC activities are ongoing. Please visit http://www.igac.project.
org to learn more about current IGAC activities and how you can be involved 
in the IGAC community. Throughout the week we encourage you to speak with 
members Scientific Steering Committee to learn more about IGAC and its activ-
ities, we look forward to sharing an exciting week of discussions on atmospheric 
chemistry in the changing world with you.

WELCOME LETTER FROM IGAC SSC
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Sincerely,

IGAC SSC Members:
Jonathan Abbatt, University of Toronto, Canada
Mary Barth, NCAR, USA
Claire Grainer, LATMOS-IPSL, France
Colette Heald, MIT, USA
Judith Hoelzemann, UFRN, Brazil
Melita Keywood, CSIRO, Australia
Mark Lawrence, IASS, Germany
Candice Lung, Academia Sinica, Taiwan
Olga Mayol-Bracero, University of Puerto Rico, Puerto Rico
Spyros Pandis, University of Patras, Greece
Rokjin Park, Seoul National University, South Korea
Yinon Rudich, Weizmann Institute, Israel
Chhemendra Sharma, National Physical Laboratory, India
Hiroshi Tanimoto, NIES, Japan
Tao Wang, Hong Kong Polytechnic University, Hong Kong
Noureddine Yassaa, CDER, Algeria

Prof. Paul Monks 
Co-Chair

Department of Chemistry
University of Leicester, UK 
P.S.Monks@leicester.ac.uk

Dr. Allen Goldstein 
Co-Chair

University of California
Berkeley, USA

ahg@berkeley.edu

Dr. Megan L. Melamed
IGAC Executive Officer

CIRES
University of Colorado, USA

megan@igacproject.org
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WELCOME LETTER FROM THE ICACGP/IGAC-2014
LOCAL ORGANIZING COMMITTEE

On behalf of the Local Organizing Committee we welcome you to the joint 13th 
IGAC Science Conference and 13th Quadrennial iCACGP Symposium that are 
being hosted for the first time in its history in South America.

The theme of the 13th iCACGP/IGAC-2014 Conference, “Changing Chemistry in 
a Changing World”, addresses the critical interactions between the atmosphere 
and human activities that keep changing with our changing world. In an era 
where humans have fundamentally altered the composition and chemistry of 
our atmosphere, mainly through historical emissions of those now developed 
countries, it is fundamental to understand the role of emerging economies. 
This theme fits quite well the host country, Brazil, particularly for this being the 
first iCACGP or IGAC symposium/conference ever to be held in Latin America. 
Brazil has experienced fast social and economic development in the last two 
decades with strong pressure on local environment, particularly, but not only, 
on the Amazon region. Despite efforts to control deforestation, Brazil has been 
not so effective in reducing biomass burning emissions or on keeping our en-
ergy matrix clean. With atmospheric chemistry experts from around the world 
attending the conference, we will have the opportunity to extensively discuss 
many questions related to atmospheric chemistry in a changing world, the in-
fluence of Megacities, interactions with climate, impacts on human health, sur-
face-atmosphere exchange, and the fundamentals of our science.

iCACGP/IGAC quadrennial symposia/biannual conferences are traditional-
ly among the primary mechanisms for dissemination of scientific information 
across the atmospheric chemistry community. Our conference will feature five 
days of plenary sessions, with invited keynote and submitted oral presenta-
tions, coupled with innovative and high quality poster sessions. The latter are 
the key integrating aspect. Posters will be displayed continuously throughout 
the meeting.

The Young Scientist Program is another strong and traditional feature. We will 
have around 70 supported Young Scientists at our conference and a number of 
YS extra activities were organized to foster communication among YS and also

exchange with Senior Scientists who are attending. Finally, this joint 13th Qua-
drennial iCACGP Symposium / 13th IGAC Science Conference also celebrates 
the 25th Anniversary of the World Meteorological Organization’s (WMO) Glob-
al Atmosphere Watch (GAW) addressing the issues of both operational and 
academic research.
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We welcome you all to iCACGP/IGAC-2014 in Natal, Brazil and hope you have a 
fantastic time during the conference and also enjoy the city and surroundings 
of Natal. Local staff and the LOC will be available with any support you may 
need.

Sincerely,

Your Local Organizing Committee:

Prof. Judith Hoelzemann  
(LOC Chair)

UFRN / CCET/ PPGCC
Federal University of  
Rio Grande do Norte

Natal/RN, Brazil

Prof. Henrique Barbosa
USP / IF

University of São Paulo
São Paulo/SP, Brazil

Prof. Adriana Gioda
PUC-Rio

Pontificial Catholic University of 
Rio de Janeiro

Rio de Janeiro/RJ, Brazil

Prof. Ricardo Godoi
UFPR

Federal University of Paraná
Curitiba/PR, Brazil

Prof. Eliane Ignotti
UNEMAT

State University of Mato Grosso
Cáceres/MT, Brazil

Prof. Rodrigo Souza
UEA

State University of Amazonas
Manaus/AM, Brazil
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WELCOME FROM THE SCIENTIFIC PROGRAM COMMITTEE

A warm welcome from your Scientific Program Committee on behalf of the 
international Commission on Atmospheric Chemistry and Global Pollution 
(iCACGP) and the International Global Atmospheric Chemistry (IGAC) Project. 
“Changing Chemistry in a Changing World”, a joint conference representing 
the 13th Quadrennial iCACGP Symposium, and the 13th IGAC Science Confer-
ence on Atmospheric Chemistry, promises to explore a wide range of exciting 
topics inspired by the proximity to the tropical Atlantic Ocean, new megacities, 
and the world’s largest rainforest with unparalleled biodiversity. Themes range 
from coupling between biogenic and anthropogenic emissions to interactions 
among aerosols, clouds and precipitation. As our understanding of atmospher-
ic chemistry grows, so too grows the need to cross traditional boundaries of 
media and discipline. The only constant is change, the interactions such as 
chemistry and climate offer not only intellectual stimulation but opportunity to 
help shape policy based on sound science.

We give great thanks to the local organizing committee who made possible a 
conference at this beautiful venue. We further thank the scientific committee, 
session chairs, and invited speakers for doing the heavy lifting. We want to 
thank Megan Melamed for doing a great job behind the scene!

We trust you will find the symposium enlightening and motivating. As the 
Earth’s population grows and energy use inexorably expands, great challenges 
lie ahead of us. We hope you will be stimulated by the science presented in this 
conference and take advantage of this opportunity to exchange ideas with the 
broad international community of experts brought together in the spirit of sci-
entific discovery for environmental benefit.

Yours Truly,

Yinon Rudich 
(SPC Co-Chair, 

Weizmann Institute, Israel)

Russell Dickerson 
(SPC, Co-Chair, 

University of Maryland, USA)
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Scientific Program Committee members (alphabetic order)
Alex Guenther (NCAR, Boulder, USA)
Barbara Turpin (iCACGP, Rutgers University, USA)
Christian George (iCACGP, CNRS, Univ. Claude Bernard, Lyon, France)
Colette Heald (IGAC, MIT, Boston, Massachusetts, USA)
Jonathan Abbatt (IGAC, University of Toronto, ON, Canada)
Judith Hoelzemann (LOC, University of Rio Grande do Norte, Natal, Brazil)
Laura Gallardo (Center for Climate and Resilience Research, Santiago, Chile)
Maria Kanakidou (iCACGP, University of Crete, Greece)
Megan Melamed (IGAC Officer, University of Colorado, Boulder, USA)
Olga Mayol-Bracero (IGAC, University of Puerto Rico)
Rokjin Park (IGAC, Seoul National University, South Korea)
Roland von Glasow (iCACGP, University of East Anglia, UK)
Spyros Pandis (IGAC, Univ. of Patras, Greece & Carnegie Mellon Univ. Pitts-
burgh, USA)
Tao Wang (IGAC, Hong Kong Polytechnic University, China)
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DETAILED PROGRAM

Time General Program Young Scientists 
Program (YSP) Location

September 20 - Saturday

12:00-
16:00

YS informal 
get-together 
at the beach in 
front of the YS 
hotel, volley/
soccer games Vila do 

Mar  
Hotel16:00-

18:00 Registration

18:00-
22:00

YS Welcome
Cocktail

September 21 - Sunday
13:30-
14:30 Registration

CCN
14:30-
18:10

YS Mini-Work-
shop with 
lectures by 
Keynote/Invit-
ed Speakers of 
each session

19:00-
22:00

YS / Senior 
Scientist Mixer

Sal & 
Brasa 
Chu-
rrasca-
ria

September 22 - Monday

8:00-
8:30

Keynote: Paulo 
Artaxo

The close links between the 
biological functioning of 
amazonia and atmospheric 
chemistry

CCN

Session 1: Atmosphere-surface (ocean/vegetation/ice) interactions in a 
changing climate
Chairs: Alex Guenther, Roland von Glasow

8:30-
8:50

Invited S1 
Thomas Karl

Probing the atmospheric 
oxidation capacity based on 
airborned eddt covariance 
measurements of volatile or-
ganic compounds
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8:50-
9:05

S1.1 Christopher 
Wilson

In-situ and Satellite Obser-
vations in the Amazon Ba-
sin and Variational Inverse 
Modelling Indicate Increased 
Dry-Season Emissions of 
Methane

CCN

9:05-
9:20

S1.2 Tania 
Tavares

Nitrous oxide release from 
agroproduction of biodies-
el confirms global warming 
reduction by replacing fossil 
fuels in Northeast Brazil

9:20-
9:35 S1.3 Yinon Rudich

Fire and smoke in the Ama-
zon Basin: a combined statis-
tics

9:35-
9:50 S1.4 Ian Galbally

Observations of Atmospher-
ic Acetonitrile in the Mid-Lat-
itudes of the Southern 
Hemisphere and its Global 
Distribution Away from Bio-
mass Burning Influences

9:50-
10:20 Coffee Break

10:20-
10:40

Invited S1 Lucy 
Carpenter

Progress in understanding 
the emissions, chemistry and 
impacts of reactive halogens

CCN

10:40-
10:55

YS S1.5 Katerina 
Sindelarova

Spatio-temporal variability 
of biogenic isoprene emis-
sions and their impact on 
atmospheric chemical com-
position

10:55-
11:10

S1.6 Karine 
Sellegri

Marine Primary and Second-
ary Aerosol emissions relat-
ed to seawater biogeochem-
istry from a mesocosm study

11:10-
11:25

S1.7 Hiroshi 
Tanimoto

In situ measurement of air-
sea exchange of volatile 
organic compounds by PTR-
MS coupled with gradient 
flux technique in the Pacific 
Ocean

11:25-
11:40

YS S1.8 Raluca 
Ciuraru

Volatile organic compounds 
emission from light-induced 
reactions at the sea surface 
microlayer

11:40-
11:55

S1.9 Roland  
von Glasow 

Reactive halogens in the po-
lar boundary layer

11:55-
13:15 Lunch
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Session 6: Atmospheric chemistry in a changing climate
Chairs: Colette Heald, Rokjin Park

13:15-
13:35

Invited S6 Jason 
West

Connecting Climate Change, 
Air Pollution, and Human 
Health

CCN

13:35-
13:50

YS S6.1 Laura Baker
Climate responses to pertur-
bations of short-lived climate 
forcers

13:50-
14:05

S6.2 Yuhang 
Wang

Wildfire and regional climate 
variability: A global perspec-
tive

14:05-
14:20

S6.3 William C. 
Porter

Examining the observed 
and modeled sensitivities of 
air-quality extremes to mete-
orological drivers using ad-
vanced statistical techniques

14:20-
14:40

S6.4 Susanne 
Bauer

Impact of agricultural emis-
sions on future climates

14:40-
15:05 Coffee Break

15:05-
16:15

Opening 
Ceremony

16:15-
19:00 Icebreaker + Poster Session (S1 & S6)

September 23 - Tuesday

8:00-
8:20

Invited S6 Paul 
Young

Herding cats or herding 
sheep? A multi-model per-
spective on tropospheric 
ozone

CCN

8:20-
8:35

S6.5 Ricardo 
Henrique 
Moreton Godoi

Integrated analysis of air 
pollution at Antarctic: an 
overview of the Brazilian 
Antarctic Monitoring and the 
Brazilian standalone module 
- Criosfera 1

8:35-
8:50

YS S6.6 William 
Morgan

Transformation of aerosol 
chemical composition and 
resultant impact on climate 
during the South American 
Biomass Burning Analysis 
(SAMBBA)

8:50-
9:05

S6.7 Laura 
Gallardo

Connecting air qualilty and 
climate over and downwind 
Santiago de Chile
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9:05-
9:20

S6.8 Russell 
Dickerson

The impact of climate on air 
quality - Studies from the 
eastern US

CCN

9:20-
9:35

S6.9 Yukio 
Fukuyama

Operational aircraft obser-
vation of atmospheric CO2, 
CH4, CO and N2O in the 
mid-troposphere over the 
western North Pacific

9:35-
9:50

YS S6.10 Anke 
Roiger

Quantifying emerging local 
anthropogenic emissions in 
the Arctic region: the AC-
CESS aircraft campaign ex-
periment

9:50-
10:20 Coffee Break

Session 5: Atmospheric chemistry fundamentals
Chairs: Jon Abbatt, Christian George

10:20-
10:40

Invited S5 Carl 
Percival

The role of Criegee Interme-
diates in Tropospheric Chem-
istry

CCN

10:40-
10:55

S5.1 Thomas F. 
Mentel

A new class of low-volatility 
organic compounds in new 
particle formation

10:55-
11:10

S5.2 Thorsten 
Hoffmann

High molecular weight / low 
volatile organics in SOA: 
Homogeneous vs. heteroge-
neous formation

11:10-
11:25

S5.3  Anke 
Mutzel

A combined ELVOC study at 
the Leipzig aerosol chamber 
(LEAK) and at the TROPOS 
research station Melpitz

11:25-
11:40

YS S5.4 Haofei 
Zhang

Comprehensive Speciation 
of Organic Aerosols Reveals 
Evaporation and Oxidation 
Kinetics of Long-Chain Nor-
mal Alkanes

11:40-
11:55

YS S5.5 Liselotte 
Tinel

Imidazole-2-carboxaldehyde, 
a new efficient photosensitiz-
er: fundamental kinetics and 
proposed mechanism for the 
formation of halide radicals.

11:55-
13:15 Lunch 

YS Lunch with 
an Invited/Key-
note Speaker
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13:15-
13:35

Invited S5 Jason 
Surratt

Heterogeneous Chemistry of 
Isoprene-Derived Epoxides 
Leading to Secondary Or-
ganic Aerosol Formation

CCN

13:35-
13:50

S5.6 Eleanor 
Browne

Impact of oxidative aging on 
the chemical composition 
and optical properties of 
brown carbon aerosols

13:50-
14:05

YS S5.7 J. Michel 
Flores

Complex refractive indices in 
the near-ultraviolet spectral 
region for biogenic second-
ary organic aerosol aged 
with ammonia

14:05-
14:20

S5.8 Dwayne 
Heard

Heterogeneous uptake of 
HO2 radicals to aerosols. 
Mechanistic insights from 
laboratory measurements 
and kinetic modelling.

14:20-
14:45 Coffee Break

14:45-
15:15

GAW Keynote: Greg 
Carmichael

Global Atmospheric Watch - 
Celebrating 25 Years!

CCN
15:15-
18:00

GAW Celebration 
+ Poster Session 
(S3 & S4)

September 24 - Wednesday

8:00-
8:30

Keynote: Jos 
Lelieveld

Strongly growing air pollu-
tion and related mortality, 
especially in Asia

CCN

Session 3: Interactions between aerosols, clouds and precipitation
Chairs: Spyros Pandis, Barbara Turpin

8:30-
8:50

Invited S3 Ilan 
Koren

Process level analysis of in-
vigoration in warm convec-
tive clouds

8:50-
9:05 S3.1 Frida Bender

Aerosol effects on subtrop-
ical marine stratocumulus 
cloud albedo in climate mod-
els and satellite observations

9:05-
9:20 S3.2 Pablo Saide

Central American biomass 
burning smoke can increase 
tornado severity in the US

9:20-
9:35

YS S3.3 Carlos J. 
Valle Díaz

Impact of Long-Range Trans-
ported African Dust Events 
on Cloud Chemistry at a 
Caribbean Tropical Montane 
Cloud Forest

9:35-
9:50

S3.4 Madeleine 
Sánchez Gácita

Hygroscopic behavior and 
CCN activity of biomass 
burning aerosols in Brazil: 
preliminary results
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9:50-
10:20 Coffee Break

10:20-
10:40

Invited S3 Akua 
Asu-Awuka

The Chemical and Physical 
Evolution of Complex Cloud 
Condensation Nuclei

CCN

10:40-
10:55

YS S3.5 Kerri Pratt

Molecular Composition of 
Organic Compounds in At-
mospheric Particles and 
Cloud Water during SOAS: 
Insights into Aqueous Pro-
cessing

10:55-
11:10

YS S3.6 Kristina 
Pistone

The effect of atmospheric 
properties and processes on 
aerosol indirect effects in a 
trade cumulus regime

11:10-
11:25

YS S3.7 Benjamin N. 
Murphy

New particle formation in 
pristine Amazonian deep 
convective clouds

11:25-
12:15 Lunch (Pick up brown bag lunch)

12:15-
18:00 Tours

September 25 - Thursday
Session 4: Atmospheric chemistry and urbanization: from local to the 
global scales
Chairs: Laura Gallardo, Tao Wang

8:00-
8:20 I4.3 - Tong Zhu

Air pollution in China: Scien-
tific and Public Policy Chal-
lenges 

CCN

8:20-
8:35

S4.1 Laura 
Dawidowski 

Levels and composition of 
PM2.5 in the metropolitan 
area of Buenos Aires: local 
and regional contributions in 
inland versus coastal sites

8:35-
8:50 S4.2 Jiang Zhu

Assimilation of surface PM2.5 
observations from more than 
300 stations into an air quali-
ty model over China

8:50-
9:05

S4.3 Catherine 
Liousse

African anthropogenic com-
busion emissions: impact on 
atmotspheric compoistion 
and health in 2005 and 2030

9:05-
9:20

YS S4.4 Aishwarya 
Raman

Using chemical ratios to 
disentangle sources of par-
ticulate matter pollution: Im-
plications for population ex-
posure and human mortality

9:20-
9:35

S4.5 Dara 
Salcedo

PM chemical characterization 
in Tijuana (México) during 
the Cal-Mex Campaign
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9:35-
9:50

S4.6 Márcia 
Akemi Yamasoe

Aerosol particles optical 
depth retrievals at Sao Paulo 
city and effect on downward 
solar irradiance at the sur-
face CCN

9:50-
10:05 S4.7 Tami Bond

Energy-related emission 
projections: the nexus of 
economy, infrastructure, and 
technology

10:05-
10:35 Coffee Break

10:35-
10:55

Invited S4 
Michael Gauss

Modelling different spatial 
scales

CCN

10:55-
11:05

GAW
S4.8 Marcos 
Froilan Andrade 
Flores

Results from the first two 
years of aerosol and gas 
observations at the world”s 
highest GAW station: Chacal-
taya, Bolivia

11:05-
11:25

S4.9 Sachiko 
Hayashida

Tropospheric ozone clima-
tology since 1995 over East 
Asia

11:25-
11:40

YS S4.10 Roelof 
Petrus Burger

In-situ characterization of air 
quality over South Africa

11:40-
11:55

S4.11 Anne Mee 
Thompson

Is Tropospheric Ozone Really 
Increasing over Southern Af-
rica? Evidence of a Paradox 
from Surface, Sonde and Air-
craft Observations

11:40-
11:55

S4.12 Spyros 
Pandis

Organic aerosol concentra-
tion and composition over 
Europe: Insights from chem-
ical transport modeling and 
factor analysis data

11:55-
13:15 Lunch 

13:15-
13:30

S4.13 Melita 
Keywood

Investigations of the forma-
tion and growth of ultrafine 
particles in a coastal urban 
environment

13:30-
13:45

S4.14 John 
Burrows

Observing the Anthropocene 
from Space

13:45-
14:05

Invited S4  
Paulo Saldiva

Combining greenhouse gas-
es emission mitigation and 
health co-benefits due to 
reduction of local air pollut-
ants: a global perspective

13:45-
17:00

Coffee Break + 
Posters (S2 & S5)

YS evaluation/
visioning mee-
ting (afternoon)
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18:30-
22:00 Banquet 

YS poster 
awards cere-
mony during 
conference 
banquet (eve-
ning)

Vila 
Hall- 
Vila do 
Mar 
Hotel

September 26 - Friday
8:00-
8:30

Keynote: A. R. 
Ravishankara

Why do we do the (atmo-
spheric) science we do?

CCN

Session 2: Atmospheric chemistry and the coupling between biogenic 
and anthropogenic emissions
Chairs: Maria Kanakidou, Olga Mayol-Bracero

8:30-
8:50

Invited S2 Anne 
Marie Carlton

Atmosphere-biosphere inter-
actions during SOAS through 
multiphase chemistry

8:50-
9:05

S2.1 Maria 
Cristina Facchini

Impact of emissions and cli-
mate stressors on the atmo-
spheric aerosol composition 
during the 2012 PEGASOS 
field campaign

9:05-
9:20

S2.2 Hanwant B. 
Singh

Wildfire emissions and their 
interaction with urban and 
rural pollution: data and sim-
ulations

9:20-
9:35

S2.3 Alfred 
Wiedensohler

Measurements of black car-
bon particle mass concentra-
tion and particle number size 
distribution on a large high 
altitude city over the Andean 
mountains and its possible 
transport to the lower free 
troposphere

9:35-
9:50

S2.4 Casper 
Labuschagne

AEROSOL OPTICAL PROP-
ERTIES AT CAPE POINT 
GAW STATION, SOUTH AF-
RICA: A CONFLUENCE OF 
MARINE AND CONTINEN-
TAL ENVIRONMENTS

9:50-
10:05 S2.5 Akinori Ito

Organic nitrogen formation 
in the atmosphere and depo-
sition to the ocean

10:05-
10:35 Coffee Break
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10:35-
10:55

Invited S2  
Steven S. Brown

Nocturnal biogenic VOC ox-
idation in the residual layer:  
Night flights in the Southeast 
U.S. during SENEX 2013

CCN

10:55-
11:05

YS S2.6 Lindsay 
Diana Yee

Observational Constraints 
on Terpene Oxidation with 
and without Anthropogenic 
Influence in the Amazon us-
ing Speciated Measurements 
from SV-TAG

11:05-
11:25

S2.7 Joel Ferreira 
Brito

Non-refractory submicron 
aerosol composition be-
fore and after Manaus as 
observed during GoAma-
zon2014/5

11:25-
11:40

YS S2.8 Edward 
Malina

Mapping of biogenic and 
abiogenic methane from 
space using GOSAT and ACE

11:40-
11:55 S2.9 Yingjun Liu

Tracking anthropogenic 
influence on isoprene chem-
istry over Amazonia

11:55-
12:05

S2.10 Astrid 
Kiendler-Scharr

Night time formation of sec-
ondary organic aerosol: new 
evidence for a strong source 
from NO3 oxidation

12:05-
12:20

S2.11 Tibisay 
Pérez

The relative importance of 
water soluble organic nitro-
gen in tropical atmospheric 
deposition. Possible mech-
anisms and implications to 
regional tropical ecosystems 
atmospheric nitrogen sourc-
es.

12:20-
12:35

S2.12 Maria 
Kanakidou 

Humans vs. Nature as Driv-
ers of Tropospheric Gases 
and Aerosol Changed over 
the Last Decades

12:35-
14:00 Special Farewell Lunch

14:00-
15:00

Closing 
Ceremony 

YS evaluation/
visioning re-
sume and YS 
Best Speakers 
Awards during 
closing cere-
mony.

CCN
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SESSION 1: ATMOSPHERE-SURFACE (OCEAN/VEGETATION/ICE) INTERACTIONS 
IN A CHANGING CLIMATE

P1.1   SUBMICROMETER MARINE SECONDARY ORGANIC AEROSOL AND MSA OVER 
THE NORTHERN AND SOUTHERN ATLANTIC OCEAN

  Alfred Wiedensohler 

P1.2   ASSOCIATION BETWEEN THE CONCENTRATION OF CARBON MONOXIDE 
AND MORTALITY RATE FOR ACUTE MYOCARDIAL INFARCTION THE POPU-
LATION IN SÃO PAULO, BRAZIL.

  Ana Carla Dos Santos Gomes 

P1.3  YS BVOC PROFILES AT THE AMAZONIAN TALL TOWER OBSERVATORY SITE.
  Ana Maria Yañez-Serrano

P1.4  YS THE ROLE OF FIRE EMISSION HEIGHTS IN THE CLIMATE SYSTEM: AN ECHAM6-
HAM2 MODELLING STUDY

  Andreas Veira

P1.5   HIGH-RESOLUTION VERTICAL PROFILES OF SPECIATED MONOTERPENES IN 
A CENTRAL AMAZONIAN TERRA FIRMA FOREST

  Angela Jardine 

P1.6  YS OVERVIEW OF EMISSIONS AND CHEMISTRY OF VOCS IN THE KATHMANDU 
VALLEY, NEPAL DURING THE SUSKAT-ABC FIELD CAMPAIGN DERIVED FROM 
THE FIRST PTR-TOFMS DEPLOYMENT IN SOUTH ASIA

  Chinmoy Sarkar

P1.7   PHOTOSENSITIZED CHEMISTRY AT THE AIR/SEA INTERFACE: A SOURCE OF 
FUNCTIONALIZED VOC AND AEROSOLS

  Christian George 

P1.8  YS BIOMASS BURNING IN EAST ASIA AFFECTS ANHYDROSUGARS IN AERO-
SOLS AT OKINAWA IN THE WESTERN NORTH PACIFIC

  Chunmao Zhu

P1.9  YS SESQUITERPENE EMISSION, CONCENTRATION AND REACTIVITY IN A BORE-
AL FOREST

  Ditte Mogensen

P1.10  YS EMISSIONS OF TERPENOIDS, BENZENOIDS, AND OTHER BIOGENIC GAS-
PHASE ORGANIC COMPOUNDS FROM AGRICULTURAL CROPS AND THEIR 
POTENTIAL IMPLICATIONS FOR AIR QUALITY

  Drew Roland Gentner

P1.11   AIR POLLUTION DISPERSION BY MESOSCALE CIRCULATIONS OVER THE 
METROPOLITAN AREA OF SÃO PAULO

  Edmilson D. Freitas 

POSTER PRESENTATIONS
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P1.12   INDIVIDUAL MARINE AEROSOL PARTICLES FROM THE HIGH ARCTIC INVESTI-
GATED BY SCANNING ELECTRON MICROSCOPY AND FOURIER TRANSFORM 
INFRARED NANOSPECTROSCOPY

  Evelyne Hamacher-Barth 

P1.13   NATURAL EMISSIONS IN THE BRAZILIAN AMAZON RAINFOREST: IMPACT ON 
THE OXIDATIVE CAPACITY OF THE ATMOSPHERE

  Fernando Cavalcante dos Santos 

P1.14  YS VOC-MEASUREMENTS AT RIVERSIDE-BASED TIWA HOTEL IN THE VICINITY 
OF MANAUS – AM (BRASIL)

  Florian Wurm

P1.15   DISPERSION MODELING OF VOLCANIC ASH CLOUDS: THE PUYEHUE–CORDÓN 
CAULLE ERUPTION IN JUNE 2011, AND ITS IMPACT IN SOUTH BRAZIL

  Graciela Arbilla de Klachquin 

P1.16   CHEMICAL CHARACTERISTICS OF FOG/CLOUD WATER IN A SUBTROPICAL 
FOREST

  Guenter Engling 

P1.17  YS OZONE REACTIVITY MEASUREMENT FOR BIOGENIC VOLATILE ORGANIC 
COMPOUND (BVOC) EMISSIONS DURING THE SOUTHEAST OXIDANT AND 
AEROSOL STUDY (SOAS)

  Jeong-Hoo Park

P1.18  VARIABILITY OF TROPOSPHERIC OZONE IN A POLLUTED MARINE ENVIRON-
MENT

  Joelle Buxmann 

P1.19  YS PHOSPHORUS SPECIATION IN ATMOSPHERIC DEPOSITION SAMPLES IN THE 
EASTERN MEDITERRANEAN: FLUXES, ORIGIN AND BIOGEOCHEMICAL IMPLI-
CATIONS.

  Kalliopi Violaki

P1.20  YS NUTRIENT CYCLING IN RAINFALL, THROUGHFALL AND STEMFLOW IN AN 
BRAZILIAN SEMIARID REGION

  Karinne Reis Deusdará Leal 

P1.21   CHANGES IN LAND USE AND EMISSIONS OF GREENHOUSE GASES IN THE 
SEMIARID NORTHEAST, PERNAMBUCO, BRAZIL

  Kelly Ribeiro 

P1.22   GENES ENCONDING CLIMATE CHANGE
  Kleydson Ramos de Sena 

P1.23   INTEGRATION OF C1, C2,3, AND C5 METABOLISM IN TREES
  Kolby Jardine 

P1.25   AEROSOL OPTICAL PROPERTIES, DOWNWARD SOLAR IRRADIANCE AND 
OZONE CONCENTRATIONS MEASURED AT HUMAITÁ, AM, DURING THE BIO-
MASS BURNING SEASON OF 2012

  Márcia Akemi Yamasoe 

P1.26   NEUROPOGON AURANTIACO-ATER AS BIOMONITOR OF AIR QUALITY OF 
FILDES PENINSULA, KING GEORGE ISLAND, ANTARCTIC PENINSULA

  María Margarita Préndez Bolívar 
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P1.27  YS CHARACTERISING EMISSION RATIOS OF TRACE GASES FROM AUSTRALIAN 
BUSH FIRES

  Maximilien Desservettaz

P1.28  YS DIRECT MEASUREMENTS OF AIR-SEA VOLATILE ORGANIC CARBON TRANS-
PORT

  Mingxi Yang

P1.29   TRANSFORMATION OF ASIAN DUST PARTICLES OVER THE CENTRAL NORTH 
PACIFIC

  Mitsuo Uematsu 

P1.30  YS CHEMICAL COMPOSITION AND SOURCES OF ATMOSPHERIC AEROSOLS AT 
DJOUGOU (BENIN)

  Laura Dawidowski

P1.31   BOTTOM-UP CONSTRAINTS ON REACTIVE NITROGEN EMISSIONS FROM BIO-
MASS BURNING

  Patricia Castellanos 

P1.32  GAW AN ASSESSMENT OF PRECIPITATION CHEMISTRY AT THE SOUTH AFRICAN 
DEBITS SITES

  Pieter Van Zyl 

P1.33  YS CLIMATE VARIABILITY AND CARDIOVASCULAR DISEASE MORTALITY IN EL-
DERLY IN THE MATO GROSSO CITIES

  Poliany Rodrigues

P1.34   INFLUENCE OF GEOGRAPHICAL DISTRIBUTION OF VSL OCEANIC SOURCES 
AND THE STRENGTH OF CONVECTION ON THE TROPICAL BROMINE PARTI-
TIONING

  Rafael Pedro Fernandez 

P1.35  YS AEROSOL MASS SPECTROMETRY OF NATURAL BIOGENIC AEROSOLS IN AM-
AZONIA

  Rafael Stern

P1.36  PARTICLE FORMATION THROUGH PHOTOSENSITIZED REACTIONS AT THE 
AIR-SEA INTERFACE

  Raluca Ciuraru

P1.37   OBSERVATIONS OF CHLORINE SPECIES IN THE UK
  Roberto Sommariva 

P1.38   MULTI-PHASE HALOGEN CHEMISTRY IN THE TROPICAL ATLANTIC OCEAN
  Roland von Glasow 

P1.39   MODEL EXAMINATION OF NEW ANTARCTIC SEA-ICE, DMS DERIVED, AERO-
SOL FORMATION MECHANISM FOR THE SOUTHERN OCEAN REGION

  Ruhi Humphries 

P1.40  YS IMPACTS OF LONG AND SHORT-TERM CLIMATE VARIABILITY ON TERRESTRIAL 
BIOGENIC EMISSIONS AND GLOBAL AND REGIONAL ATMOSPHERIC CHEMIS-
TRY

  Sarah Monks
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P1.41  YS QUANTIFYING ISOPRENE AND MONOTERPENES IN THE REMOTE MARINE 
BOUNDARY LAYER

  Sina Corinna Hackenberg

P1.42  YS TWO-PARAMETER APPROACH FOR ESTIMATING BIOMASS BURNING EMIS-
SIONS OF NOX FOR THE AFRICAN CONTINENT

  Stefan F. Schreier

P1.43   ATMOSPHERIC CHEMICAL SPECIATION OF REACTIVE NITROGEN COM-
POUNDS APPLIED TO BRAZILIAN TROPICAL FORESTS AND SUBSTITUTION 
PLANTATIONS

  Tania Mascarenhas Tavares 

P1.44   CARBON FLUX ESTIMATION BY USING ACTM FOR THE PERIOD 1990-2011
  Tazu Saeki 

P1.45   SECONDARY ORGANIC AEROSOL FORMATION FROM STRESS-INDUCED BIO-
GENIC EMISSIONS AND POSSIBLE CLIMATE FEEDBACKS

  Thomas F. Mentel 

P1.46   MEASUREMENTS OF BIOGENIC VOLATILE ORGANIC COMPOUNDS IN AN OAK 
FOREST ECOSYSTEM IN SOUTHERN FRANCE IN SPRING 2014: OVERVIEW OF 
THE INTENSIVE CAMPAIGN

  Valerie Gros 

P1.47  YS THE WIND MEANDERING DURING DAILY CONDITIONS IN THE AMAZON RE-
GION OF BRAZIL

  Viliam Cardoso da Silveira

P1.48   EVIDENCE FOR OCEANIC EMISSIONS OF VOLATILE ORGANICS AND METH-
ANESULFONIC ACID (MSA) OVER THE TROPICAL PACIFIC OCEAN

  Yuhang Wang 

P1.49   H2O AND CO2 FLOWS AND RELATIONS WITH CLIMATE VARIABLES IN THE 
AMAZON

  Glayson Francisco Bezerra das Chagas 

P1.50   THE ANALYSIS OF DRY DEPOSITION OF ACIDIFYING SUBSTANCES IN MALAY-
SIA”S GAW STATIONS 

  Mohd Firdaus Jahaya

P1.51   ASSESSMENT OF ATMOSPHERIC WET DEPOSITION AT CAPE POINT, SOUTH 
AFRICA 

  Jan-Stefan Swartz

P1.52   OBSERVATIONS OF ESSENTIAL CLIMATE VARIABLES AT THE GAW ATMO-
SPHERIC RESEARCH STATION AT MACE HEAD 

  T. Gerard Spain

P1.53   AIRBORNE MEASUREMENTS OF HCOOH IN THE EUROPEAN ARCTIC: A WIN-
TER-SUMMER COMPARISON 

  Benjamin Thomas Jones

P1.54   CHLOROPHYLL-A AND OTHER OCEAN COLOR PRODUCTS AS PREDICTIVE 
TOOLS OF THE ORGANIC MASS FRACTION IN SUBMICRON SEA SPRAY 

  Matteo Rinaldi
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P1.55   PHOSPHORUS SPECIATION IN ATMOSPHERIC DEPOSITION SAMPLES IN THE 
EASTERN MEDITERRANEAN: FLUXES, ORIGIN AND BIOGEOCHEMICAL IMPLI-
CATIONS 

  Kalliopi Violaki

P1.56   ARCTIC SURFACE OZONE DEPLETIONS FROM OZONE SOUNDINGS 
  David W. Tarasick

P1.57   CLOUDLESS AND ALL-SKY DOWNWELLING BROADBAN AND SPECTRAL 
SOLAR IRRADIANCES PARTITION INTO DIRECT AND DIFFUSE OVER THE 
AMAZON FOREST: DIURNAL AND SEAONAL VARIABILITY 

  Nilton M. Évora do Rosário

SESSION 2: ATMOSPHERIC CHEMISTRY AND THE COUPLING BETWEEN BIOGEN-
IC AND ANTHROPOGENIC EMISSIONS

P2.1  YS FUNGAL ORIGIN BIOAEROSOLS IDENTIFICATION IN THE CITY OF SÃO PAU-
LO, BRAZIL

  Ana Paula Mendes Emygdio

P2.2   GASEOUS ELEMENTAL MERCURY (GEM) MEASURED AT CAPE POINT FROM 
2007 – 2011

  Andrew Venter 

P2.3  YS MEASUREMENTS OF IN-SITU SOA FORMATION AND CHEMISTRY USING AN 
OXIDATION FLOW REACTOR

  Brett B. Palm

P2.4  GAW ANNUAL VARIABILITY OF THE CHEMICAL COMPOSITION OF AEROSOL IN 
A HIGH-ALTITUDE SITE IN THE SOUTH-AMERICAN TROPICS (CHACALTAYA, 
5380 M.A.S.L.)

  Carina Isabel Moreno Rivadeneira 

P2.5  YS DAY/NIGHT ACID RAIN PROFILES IN A MID-SIZED ANDEAN CITY. ANALYSIS 
OF VOLCANIC AND ANTROPOGENIC PRECURSORS

  Carlos Mario Gonzalez

P2.6  SEASONAL VARIATIONS OF BIOGENIC SECONDARY ORGANIC AEROSOL 
TRACERS FROM ISOPRENE AND MONOTERPENES IN CAPE HEDO, OKINAWA

  Chunmao Zhu

P2.7  YS CHARACTERIZATION OF PARTICULATE MATTER AND GASEOUS POLLUT-
ANTS AT MANAUS AND AMAZONIAN TALL TOWER OBSERVATORY (ATTO)

  Cybelli G. Gregório Barbosa

P2.8  YS CLOUD DROPLET ACTIVATION AND HYGROSCOPICITY OF BIOGENIC AND 
ANTHROPOGENIC SECONDARY ORGANIC AEROSOL

  Defeng Zhao

P2.9  YS PEROXYNITRATES FROM TELOMERICS ALDEHYDES
  Diana Patricia Henao Arboleda

P2.10   MOLECULAR UNDERSTANDING OF NUCLEATION AT FREE TROPOSPHERIC 
CONDITION

  Duplissy Jonathan 
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P2.11  YS BIOGENIC SOA FORMATION THROUGH GAS-PHASE OXIDATION AND 
GAS-TO-PARTICLE PARTITIONING – COMPARISON BETWEEN PROCESS MOD-
ELS OF VARYING COMPLEXITY

  Emilie Hermansson

P2.12   CHEMICAL AND TOXICOLOGICAL CHARACTERIZATION OF DIESEL AND 
BIODIESEL COMBUSTION EMISSIONS FROM VEHICLES USING A NEW CON-
TROLLED EXPOSURE CHAMBER FOR IN SITU TOXICITY EVALUATION: EQUIP-
MENT VALIDATION AND FIRST RESULTS

  Fabian Andres Placencia Lobos 

P2.13  YS COMPARISON OF EMISSION FACTORS FOR PM2.5 AND PARTICLE SIZE DISTRI-
BUTION FROM THE COMBUSTION OF EUCALYPTUS GLOBULUS , NOTHOFA-
GUS OBLIQUA AND PINUS RADIATA USING CONTROLLED COMBUSTION 
CHAMBER 3CE

  Fabian Guerrero

P2.14  YS VERTICAL PROFILES OF AEROSOL PROPERTIES AT THE MALDIVES CLIMATE 
OBSERVATORY HANIMAADHOO

  Friederike Höpner

P2.15   APPLICATION OF A MODEL BASED SOURCE APPORTIONMENT TECHNIQUE 
TO TRACK FINE ORGANIC AEROSOL PARTICLES IN EUROPE.

  Giancarlo Ciarelli 

P2.16  YS OCCURRENCE OF POLYCYCLIC AROMATIC HYDROCARBONS IN THE SÃO 
PAULO ATMOSPHERE: A COMPARATIVE STUDY - WINTER 2012/2013

  Guilherme Martins Pereira

P2.17  YS EFFECTS OF AEROSOLS ON SATELLITE MEASUREMENTS OF HCHO COLUMNS
  Hyeong-Ahn Kwon

P2.18   METHANE PROFILE OVER SOUTH AMERICA DURING THE BURNING SEASON: 
SATELLITE OBSERVATION AND AIRCRAFT VALIDATION IN THE LOWER TRO-
POSPHERE

  Igor Oliveira Ribeiro 

P2.19   SECONDARY ORGANIC AEROSOL FORMATION AND AGING THROUGH AQUE-
OUS PHASE GUAIACOL PHOTONITRATION

  Irena Grgic 

P2.20  YS HORIZONTAL AND VERTICAL (3D) DISTRIBUTION MEASUREMENTS OF 
TRACE GAS RATIOS AS INDICATOR FOR ANTHROPOGENIC/BIOGENIC VOC 
INFLUENCES ON OZONE/AEROSOL FORMATION RATES

  Ivan Ortega

P2.21  YS EVOLUTION OF THE COMPLEX REFRACTIVE INDEX IN THE NEAR UV SPEC-
TRAL REGION IN AGEING SECONDARY ORGANIC AEROSOL

  J. Michel Flores

P2.22   HOW MUCH CAN WE LEARN ABOUT NITROUS OXIDE EMISSIONS FROM 
BASELINE SITES AND SIMPLE BOX MODELS?

  James W Elkins 

P2.23   FINE AND COARSE PARTICLES CONCENTRATION MEASURED DURING 2013 
IN THE METROPOLITAN AREA OF SÃO PAULO.

  Janne Chu 
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P2.24  OBSERVATIONS AND MODELING OF ATMOSPHERIC CHEMISTRY OVER 
NORTHEASTERN BRAZIL AT THE FEDERAL UNIVERSITY OF RIO GRANDE DO 
NORTE

  Judith Johanna Hoelzemann

P2.25  YS THE HYGROSCOPICITY OF ATMOSPHERIC AEROSOL PARTICLES AND THE 
RELATION TO THE PRESENCE OF CLOUD CONDENSATION NUCLEI OVER A 
FOREST SITE IN JAPAN DURING SUMMER

  Kaori Kawana

P2.26  YS REGIONAL DISTRIBUTION OF GLYOXAL OVER THE SOUTHEASTERN U.S.: 
FIRST HIGH RESOLUTION, IN-SITU AIRBORNE MEASUREMENTS

  Kyung-Eun Min

P2.27  GAW COMPLEX GREENHOUSE GAS MONITORING AND RESEARCH PROGRAMS AT 
A WMO GAW TALL TOWER SITE IN CENTRAL EUROPE

  László Haszpra 

P2.28  YS TRANSPORT AND DISPERSION OF TROPOSPHERIC OZONE AND ITS EFFECTS 
ON THE SECONDARY METABOLISM OF TIBOUCHINA PULCHRA (CHAM.) 
COGN. IN THE METROPOLITAN AREA OF VALENCIA - SPAIN

  Lucia Helena Gomes Coelho

P2.29  YS STOCHASTIC AND ARTIFICIAL INTELLIGENCE MODELS FOR FORECAST RE-
SPIRABLE PARTICLES (PM2.5) ATMOSPHERIC IN DIFFERENT ZONES OF MET-
ROPOLITAN AREA OF RIO DE JANEIRO

  Luciana Maria Baptista Ventura

P2.30   SO2 MEASUREMENTS IN AMAZONIA AND ITS RELATIONSHIP WITH AEROSOL 
PROPERTIES

  Luciana Varanda Rizzo 

P2.31  YS AIR QUALITY AND ECOSYSTEM EFFECTS OF VARYING AGRICULTURAL AT-
MOSPHERIC AMMONIA EMISSIONS IN THE UNITED STATES

  Luke Schiferl

P2.32   PHENOL AND NITRO PHENOLS IN DOWNTOWN SANTIAGO
  Maria Angelica Rubio Campus 

P2.33   IMPROVING AIR QUALITY IN SANTIAGO, CHILE
  María Margarita Préndez Bolívar 

P2.34   EFFECT OF THE GOTHENBURG PROTOCOL MEASURES ON NMVOC EMISSION 
AND CONCENTRATION LEVELS IN THE CENTRAL EUROPE

  Milan Vana 

P2.35   VARIATION IN AMBIENT CARBONYLS IN BEIJING : 2005- 2012
  Min Shao 

P2.36   TOTAL OZONE TRENDS IN THE TROPICS 1974 - 2013
  Neusa Maria Paes Leme 

P2.37   IMPACT OF ASSIMILATING PARASOL FINE MODE AEROSOL OPTICAL DEPTH 
OVER LAND ON TOP-DOWN ESTIMATES OF AEROSOL EMISSIONS

  Nicolas Huneeus 

P2.38  YS PRELIMINARY RESULTS OF TOTAL OH REACTIVITY IN A MEDITERRANEAN 
OAK FOREST DURING LATE SPRING 2014

  Nora Zannoni
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P2.39  GAW DETERMINATION OF AREAS SOURCE OF ORIGIN OF THE AIR MASSES THAT 
AFFECT TO CUBAN WESTERN. THE NOX STUDY.

  Osvaldo Adolfo Cuesta Santos 

P2.40   ATMOSPHERIC INPUT AND SOLUBILITY OF TRACE METALS OVER THE EAST-
ERN MEDITERRANEAN

  Panagiota Nikolaou 

P2.41  YS EVALUATION OF REGIONAL ISOPRENE EMISSION ESTIMATES IN CALIFORNIA 
BASED ON DIRECT AIRBORNE FLUX MEASUREMENTS

  Pawel Misztal

P2.42 GAW  SEASONAL AND INTERANNUAL EVOLUTION OF THE MONOACIDS ORGANICS 
IN THE ATMOSPHERE OF THE HUMID SAVANNA OF LAMTO (CÔTE D’IVOIRE)

  Pelemayo Raoul Toure

P2.43  YS GLOBAL MONITORING OF HCOOH AND CH3OH BY IASI
  Pommier Matthieu

P2.44  YS BRIDGING THE GAP BETWEEN MODELED AND OBSERVED ELEMENTAL COM-
POSITION OF ORGANIC AEROSOL

  Qi Chen

P2.45   REGIONAL MODELING OF THE LAND/OCEAN-ATMOSPHERE INTERACTION 
USING WRF-CHEM: IMPLEMENTATION OF HIGH RESOLUTION SURFACE EMIS-
SIONS

  Rafael Pedro Fernandez 

P2.46   TRUE EMISSION FACTORS FOR FOREST FIRES AND THE ROLE OF NON-FIRE 
NOX

  Robert Bone Chatfield 

P2.47   EVIDENCE OF BIOMASS BURNING AEROSOLS TRANSPORTED FROM THE AM-
AZON TO THE CENTRAL ANDES (BOLIVIA)

  Ruben Marcos Mamani Paco 

P2.48   COMPARISON OF METHANE CONCENTRATIONS OBSERVED FROM SPACE 
WITH MODEL SIMULATION OVER MONSOON ASIA

  Sachiko Hayashida 

P2.49  YS CHEMICAL CHARACTERIZATION OF SUBMICRON AEROSOL PARTICLES WITH 
AEROSOL MASS SPECTROMETERS, LABORATORY AND FIELD STUDIES

  Samara Carbone

P2.50   THE ROLE OF LAND COVER CLASSIFICATION ON WEATHER FORECASTING 
MODELS COUPLED WITH CHEMISTRY: A WRF-CHEM 3.2 BASED STUDY FOR 
THE AMAZONIAN AREA OF MANAUS, BRAZIL

  Sameh Adib Abou Rafee 

P2.51   STABLE CARBON ISOTOPE AND AMS STUDIES FOR TRANSBOUNDARY SOA 
IN WESTERN JAPAN

  Satoshi Irei 

P2.52   DEVELOPMENT AND EVALUATION OF A VEHICULAR EMISSIONS INVENTORY 
BASED IN TRAFFIC COUNTS FOR METROPOLITAN REGION OF SÃO PAULO

  Sergio Ibarra Espinosa 
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P2.53  YS A PRELIMINARY ASSESSMENT OF PARTICULATE AIR POLLUTION IN JEDDAH, 
SAUDI ARABIA

  Shedrack R. Nayebare

P2.54  YS TRACE GASES SOIL EMISSIONS AND GLOBAL WARMING POTENTIALS FROM 
VENEZUELAN CORN FIELDS UNDER TILLAGE AND NO-TILLAGE AGRICUL-
TURE

  Sorena Marquina

P2.55  YS REACTIVE AND NON-REACTIVE TRACE GAS PROFILES WITHIN AND ABOVE 
AN AMAZONIAN RAINFOREST

  Stefan Aiko Wolff

P2.56   MASS SPECTRAL OBSERVATIONS OF SUBMICRON AEROSOL PARTICLES AND 
PRODUCTION OF SECONDARY ORGANIC AEROSOL AT AN ANTHROPOGENI-
CALLY INFLUENCED SITE DURING THE WET SEASON OF GOAMAZON2014

  Suzane S. de Sá 

P2.57   EMISSIONS FACTORS OF GASEOUS POLLUTANTS FROM FLEXIBLE-FUEL 
LIGHT-DUTY VEHICLES

  Thiago Nogueira 

P2.58  YS HISTORICAL TRENDS IN AEROSOL WATER IN THE SOUTHEASTERN UNITED 
STATES

  Thien Khoi Vuong Nguyen

P2.59   CORRELATION BETWEEN THE CARBON STOCK PRESENT IN THE SOILS OF 
THE TIJUCA NATIONAL FOREST AND ON THE CAMPUS OF THE FEDERAL 
RURAL UNIVERSITY OF RIO DE JANEIRO AND EMISSIONS OF GREENHOUSE 
GASES.

  Victor Satiro De Medeiros 

P2.61  YS TRANSPORT OF FIRE PLUMES TOWARD THE ARCTIC USING GLOBAL MODEL-
LING

  Yoann Long

P2.62   INTERCOMPARISON OF SECONDARY ORGANIC AEROSOL MODELS BASED 
ON SECONDARY ORGANIC AEROSOL TO ODD OXYGEN RATIO IN TOKYO

  Yu Morino 

P2.63   MASS CONCENTRATIONS OF ORGANIC AEROSOL AND PM2.5 IN EAST ASIA 
REPRODUCED BY USING VOLATILITY BASE-SET APPROACH IN THE WRF-
CHEM MODEL

  Yugo Kanaya 

P2.64   ISOPRENE OXIDATION PRODUCTS MEASURED BY SV-TAG REVEAL DIFFER-
ENCES IN CHEMISTRY AND PARTITIONING BETWEEN NATURAL AND POL-
LUTED ENVIRONMENTS

  Gabriel Isaacman-VanWertz

P2.65   ORGANIC AEROSOL FORMATION IN THE HUMID, PHOTOCHEMICALLY-ACTIVE 
SOUTHEASTERN US: SOAS EXPERIMENTS AND SIMULATIONS

  Ann Marie G. Carlton

P2.66   OZONE PRODUCTION DURING DISCOVER-AQ: RESULTS FROM A PHOTO-
CHEMICAL BOX MODEL

  Xinrong Ren 
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P2.67   IMPLEMENTATION OF THE CCATT-BRAMS MODEL IN CUBA FOR HIGH RESO-
LUTION NESTED DOMAINS

  José Alejandro Rodríguez Zas

P2.68   SOURCES OF ATMOSPHERIC AEROSOL FROM LONG TERM OBSERVATIONS IN 
ATHENS, GREECE

  Despina Paraskevopoulou

P2.69   PHOTOCHEMICAL AGING OF A-PINENE OZONOLYSIS SOA
  Evangelia Kostenidou

P2.70   AIR QUALITY AND CHANGING CLIMATE IN THE EASTERN US
  Melissa Day

P2.71   APPEARANCE AND BOUNCING BEHAVIOR OF AEROSOL PARTICLES COL-
LECTED DURING GOAMAZON2014: AN EARLY LOOK

  Peter R. Buseck

P2.72   LONG TERM MEASUREMENTS OF CARBONACEOUS AEROSOLS OVER THE 
EASTERN MEDITERRANEAN AND BLACK SEA: PRIMARY VERSUS SECOND-
ARY SOURCES

  Christina Theodosi

P2.73   ATMOSPHERIC INPUT AND SOLUBILITY OF TRACE METALS OVER THE EAST-
ERN MEDITERRANEAN

  Panagiota Nikolaou

SESSION 3: INTERACTIONS BETWEEN AEROSOLS, CLOUDS AND PRECIPITATION

P3.1   STUDIES OF AGEING PROCESSES IN ICE-FORMING AEROSOLS WITH SILVER 
IODIDE

  Aleksei Shilin 

P3.2   MEASUREMENTS OF CLOUD RADIATIVE PROPERTIES IN THE AMAZON BASIN 
TO DERIVE CLOUD MICROPHYSICS

  Alexandre Lima Correia 

P3.3   PARTICULATE MATTER MEASURED IN CAMAGÜEY, CUBA DURING 2012 AND 
2013. CHEMICAL ANALYSIS AND SOURCE APPORTIONMENT STUDY.

  Boris Barja González 

P3.4   CHARACTERIZATION OF CIRRUS CLOUDS IN CENTRAL AMAZON (2.89° S 
59.97° W) USING A GROUND-BASED LIDAR SYSTEM

  Diego Alves Gouveia 

P3.5  YS UNDERSTANDING CLOUD CONDENSATION NUCLEI MIXING STATES FROM 
FLOW TUBE EXPERIMENTS

  Diep Vu

P3.6  YS EXPLAINING THE EFFECT OF WATER ACTIVITY ON ICE NUCLEATION
  Donifan Barahona

P3.7   HOW EFFECTIVE ARE SOA TO ACT AS ICE NUCLEI?
  Duplissy Jonathan 
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P3.8   IMPACS OF BIOMASS BURNING AEROSOLS, SURFACE ALBEDO CHANGE 
AND WATER VAPOR ON THE SHORTWAVE RADIATION BALANCE OF THE 
AMAZÔNIA

  Elisa Thome Sena 

P3.9  YS AEROSOLS, CLOUDS AND CLIMATE CHANGE: NEW BIOGENIC AND ANTHRO-
POGENIC SOURCES FOR SECONDARY AEROSOLS IN POLAR REGIONS

  Ella-Maria Kyrö

P3.10  YS RAIN CHEMISTRY AND CLOUD COMPOSITION AND MICROPHYSICS IN A 
TROPICAL CLOUD FOREST UNDER THE INFLUENCE OF AFRICAN DUST

  Elvis Torres Delgado

P3.11   ANALYSIS OF COMBINED MAX-DOAS MEASUREMENTS, SCIATRAN SIMULA-
TIONS AND AERONET

  Érico Augusto Leiva 

P3.12   ICE 1H CRYSTAL STABILITY AND GROWTH IN THE PRESENCE OF GLYOXAL 
SECONDARY ORGANIC AEROSOL AND CARBON DIOXIDE

  Evangelos Daskalakis 

P3.13  YS THEORETICAL INVESTIGATION OF INTERACTION OF ORGANIC ACID AND 
AMMONIA WITH HYDRATION OF 0 TO 6 WATER MOLECULES

  Fei Xu

P3.14   MICROPHYSICAL EFFECTS IN CLOUD LIFE CYCLE DUE TO ANTHROPOGEN-
IC CHANGES IN PARTICLE POPULATION OBSERVED IN THE CONTEXT OF 
GOAMAZON EXPERIMENT

  Henrique Barbosa 

P3.15  RADIATIVE EFFECTS OF AEROSOLS VERSUS CLOUDS ON KEY TROPOSPHER-
IC OXIDANTS IN GLOBAL MODELS

  Hong yu Liu; Mian Chin; Dav id Cons idine

P3.16   DEVELOPMENT OF A REGIONAL CHEMICAL TRANSPORT MODEL WITH 
SIZE-RESOLVED AEROSOL MICROPHYSICS AND ITS APPLICATION ON AERO-
SOL NUMBER CONCENTRATION SIMULATION OVER CHINA

  Jie Li 

P3.17  YS STUDY OF AEROSOL OPTICAL DEPTH IN THE BRAZILIAN SEMIARID REGION 
USING 500 NM, 670 NM AND 870 NM BANDS FOR SUN PHOTOMETER CALI-
BRATION

  João Gualberto de Cerqueira Jr

P3.18  YS CLOUD EFFECTS ON SOLAR RADIATION ATSURFACE IN CAMAGÜEY [21.42 
°N, 77.85 °W],CUBA.

  Jorge Rosas Santana

P3.19  YS MEASUREMENTS OF INORGANIC COMPONENTS AND BC IN CLOUD-WATER 
AND RAINWATER AT A HIGH ALTITUDE STATION IN WEST INDIA.

  Krishnakant Babanrao Budhavant

P3.20  YS SOURCES OF CARBONACEOUS AEROSOLS OVER SOUTH ASIA USING YEAR-
ROUND RADIOCARBON METHODOLOGY: BIOMASS BURNING OR FOSSIL FU-
ELS?

  Krishnakant Babanrao Budhavant
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P3.21   TOWARD THE MINIMAL REPRESENTATION OF THE AEROSOL MIXING STATE
  Laura Fierce 

P3.22   ESTIMATING CLOUD DROPLET EFFECTIVE RADII THROUGH THE GLORY EF-
FECT USING A CONVENTIONAL RGB CÂMERA

  Patricia Bongiovanni Catandi 

P3.23  YS HYGROSCOPIC BEHAVIOR OF AEROSOLS OVER SAO PAULO METROPOLITAN 
AREA

  Patricia Ferrini Rodrigues

P3.24   NEW PARTICLE FORMATION IN AMAZON: CLOUDS, RAIN AND IONS
  Radovan Krejci 

P3.25  YS WHAT IS THE PRIMARY CAUSE OF THE OBSERVED WIDESPREAD INCREASES 
IN PRECIPITATION INTENSITY?

  Run Liu 

P3.26   ACONVEX: A NEW SITE IN CENTRAL AMAZONIA DEDICATED TO LONG-TERM 
CLOUD PROPERTIES OBSERVATIONS – DESCRIPTION, FIRST RESULTS AND 
FUTURE PERSPECTIVES.

  Theotonio Pauliquevis 

P3.27   INVESTIGATION OF TRACE GAS TO AEROSOL RELATIONSHIPS OVER BIO-
MASS BURNING REGIONS USING DAILY SATELLITE OBSERVATIONS

  Thomas Wagner 

P3.28   INFLUENCE OF WEATHER ON THE CONCENTRATION OF RADON GAS IN AN 
AREA OF DEGRADED CAATINGA IN RIO GRANDE DO NORTE, BRAZIL

  Vanessa de Almeida Dantas 

P3.29   CHEMICAL AND PHYSICOCHEMICAL PROPERTIES OF RAINWATER ON THE 
ISLAND OF SANTA CATARINA: POSSIBLE ROLE OF SULPHATE ON ENHANCED 
OF WARM CLOUD PRECIPITATION

  Reinaldo Haas

P3.30   A 3-DIMENSIONAL GLOBAL MODELING STUDY OF THE INFLUENCE OF MUL-
TIPHASE PROCESSES ON THE OXIDATIVE CAPACITY OF THE TROPOSPHERE

  Stelios Myriokefalitakis

P3.31   PERFORMANCE AIR COLLECTORS M T, MILLIPORE ® ECO 100 E, MERCK ® COL-
LECTIONS EXTERNAL IN ATMOSPHERIC AIR

  Dulcilena de Matos Castro e Silva

P3.33   FOG SCAVENGING AND PROCESSING: EFFECTS ON CLIMATE RELEVANT 
AEROSOL PROPERTIES.

  Stefania Gilardoni

SESSION 4: ATMOSPHERIC CHEMISTRY AND URBANIZATION: FROM LOCAL TO 
THE GLOBAL SCALES

P4.1   HOURLY VARIABILITY OF AMMONIA IN A STREET WITH HEAVY TRAFFIC
  Adalgiza Fornaro 

P4.2   COMPARISON OF PM2.5 AND PM2.5-10 CHEMICAL COMPOSITION FROM IAG/
USP (WEST REGION) AND EACH/USP (EAST REGION) IN SAO PAULO CITY

  Adalgiza Fornaro 
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P4.3   AIR QUALITY IMPLICATIONS OF BACKYARD BURNING IN URBAN AREAS
  Admir Creso Targino 

P4.4  YS SOURCES, SEASONAL VARIABILITY AND OXIDATION STATE OF ORGANIC 
AEROSOL IN THE EASTERN MEDITERRANEAN

  Aikaterini Bougiatioti

P4.5  ATMOSPHERIC AEROSOL AT THE COAST OF NORTHEASTERN BRAZIL
  Alexan dre Boleira Lopo

P4.6   FIRST TIME EXPLORATORY STUDY OF WATER-SOLUBLE ORGANIC CARBON 
RELATIONSHIPS WITH METALS AND METEOROLOGICAL CONDITIONS IN THE 
RIO DE JANEIRO”S ATMOSPHERE

  Alexandre Collett Solberg Leitao de Almeida 

P4.7   DETERMINATION OF HYDROGEN SULFIDE (H2S) NEARBY A WASTEWATER 
TREATMENT PLANT (WWTP)

  Anderson Marlon Grasel 

P4.8  YS ATMOSPHERIC AEROSOLS IN THE AMAZON: THE CHANGING ELEMENTAL 
COMPOSITION IN AREAS WITH DIFFERENT LAND USES.

  Andrea Arana

P4.9  YS CARBONACEOUS AEROSOL IN AMAZON: ORGANIC AND ELEMENTAL CAR-
BON IN AREAS WITH DIFFERENT LAND USES.

  Andrea Arana

P4.10  YS HIGH RESOLUTION SIMULATIONS OF VERTICAL STRATIFICATION OF POL-
LUTANT OVER SANTIAGO, CHILE

  Andrea Paz Orfanoz Cheuqulaf

P4.11   IN VITRO ANALYSIS OF PARTICULATE OUTPUT FROM A DEMOLITION SITE, 
MANCHESTER

  Andrew Brown

P4.12  YS RURAL INDIAN WOMEN CHRONICALLY EXPOSED TO BIOMASS SMOKE 
DURING DAILY HOUSEHOLD COOKING HAVE ALTERED IMMUNE DEFENSE

  Anindita Dutta

P4.13   INDOOR AIR QUALITY OF THE BRAZILIAN NATIONAL LIBRARY
  Anna Luisa Vendramin Ferreira 

P4.14  YS COMPARING STATIC AND DYNAMIC EMISSION INVENTORIES FOR MOBILE 
SOURCES IN THE METROPOLITAN AREA OF BUENOS AIRES, ARGENTINA

  Ariela D Angiola

P4.15  YS NMVOCS SPECIATED EMISSIONS FROM MOBILE SOURCES AND THEIR EF-
FECT ON AIR QUALITY AND HUMAN HEALTH IN THE METROPOLITAN AREA 
OF BUENOS AIRES, ARGENTINA

  Ariela D Angiola

P4.16  YS IMPACT OF THE EMISSIONS OF AROMATIC HYDROCARBON AND PARTICU-
LATE MATTER FROM BIODIESEL COMBUSTION

  Beatriz Silva Amaral

P4.17   CONSTRAINING MODEL ESTIMATES OF PM2.5 FOR SHORT TERM EXPOSURE: 
CONSIDERATIONS FOR MORTALITY ESTIMATES

  Bonne Ford 
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P4.18  YS THE IMPACT OF THE TWO MAIN AIRPORTS IN RIO DE JANEIRO ON AIR QUALI-
TY

  Bruno Seixas Bastos

P4.19  YS ONLINE AND OFFLINE CHARACTERIZATION OF FINE PARTICULATE MATTER 
DURING SEVERE HAZE EPISODES IN JANUARY 2013 IN BEIJING, CHINA

  Caiqing Yan

P4.20   PAH ATMOSPHERIC CONTAMINATION AND SOURCES IN RIO DE JANEIRO 
METROPOLITAN AREA, BRAZIL

  Carlos German Massone 

P4.21   EVALUATION OF NOX AND VOC CONCENTRATIONS WITH THE EURAD - IM 
ATMOSPHERIC CHEMISTRY MODEL OVER THE STATE OF RIO GRANDE DO 
NORTE-RN, BRAZIL

  Cássia Monalisa dos Santos Silva 

P4.22   MEASUREMENT OF GREENHOUSE GAS EMISSIONS FROM LANDFILLS IN DEL-
HI, INDIA

  Chhemendra Sharma 

P4.23  CHEMICAL CLIMATOLOGY OF OZONE: DEVELOPING AN IMPACT BASED 
FRAMEWORK

  Christopher Stuar t Malley

P4.24  YS A CHEMICAL CLIMATOLOGY ASSESSMENT OF THE ROLE OF VOCS IN OZONE 
FORMATION AT THE UK EMEP SUPERSITES

  Christopher Stuart Malley

P4.25  YS USE OF RECEPTOR MODELS IN AEROSOL SOURCES QUANTIFICATION AND 
SOIL COMPOSITION CHARACTERIZATION IN SAO PAULO’S METROPOLITAN 
REGION

  Clarice Miranda Fiorese Furtado

P4.26  YS INTERACTION BETWEEN OZONE PRECURSORS AND PHOTOACTIVE ROAD 
MATERIALS: POTENTIAL IMPLICATIONS FOR AIR QUALITY.

  Claudia Toro

P4.27   AN INTEGRATED AIR QUALITY MODELING SYSTEM FOR THE METROPOLITAN 
AREA OF BUENOS AIRES

  Cristina Rossler 

P4.28   DEVELOPMENT OF SIMULATING AEROSOLS AND TROPOSPHERIC OZONE 
IN MEGACITIES USING A GLOBAL NONHYDROSTATIC MODEL WITH A 
STRETCHED-GRID SYSTEM

  Daisuke Goto 

P4.29  YS IMPACTS OF SUGARCANE STRAW BURNING ON AIR QUALITY
  Daniela de Azeredo Franca

P4.30   TRENDS IN AEROSOL PARTICLES IN BUENOS AIRES
  Darrel Baumgardner 

P4.31   LOWER TROPOSPHERIC OZONE CONCENTRATIONS: COMPARING CHEMIS-
TRY-CLIMATE MODELS AND OBSERVATIONS

  David D. Parrish 
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P4.32   THE ATMOSPHERIC COMPOSITION GEOSTATIONARY SATELLITE CONSTEL-
LATION FOR AIR QUALITY AND CLIMATE SCIENCE: EVALUATING PERFOR-
MANCE WITH OBSERVATION SYSTEM SIMULATION EXPERIMENTS

  David Edwards 

P4.33  YS STUDY OF MAJOR PRECURSORS OZONE IN THE METROPOLITAN AREA OF 
SÃO PAULO

  Debora Souza Alvim

P4.34  YS CHARACTERIZATION OF FINE PARTICULATE MATTER IN SÃO PAULO, BRA-
ZIL: RESULTS FROM OFFLINE MEASUREMENTS.

  Djacinto Ap. Monteiro dos Santos Jr

P4.35   REGIONAL TO URBAN CHEMISTRY AND ITS CONTRIBUTION TO AIR QUALITY 
EPISODES

  Ruth Mary Doherty 

P4.36   ANALYSIS OF AEROSOL PM2.5 AND PM10 MEASUREMENTS IN THE CITY OF 
NATAL- RIO GRANDE DO NORTE (RN) – BRAZIL

  Ediclê de Souza Fernandes Duarte 

P4.37  YS SIZE COMPARISON OF THE MONOMERS FORMING SOOT AGGREGATES FROM 
DIESEL AND BIOMASS BURNING EMISSIONS

  Esther Coz

P4.38   TOXICOLOGICAL ANALYSIS OF DIMETHOATE, CARBARYL, IPRODIONE AND 
4,4”–DDE WITH THE BIOMONITOR TRADESCANTIA PALLIDA VAR. PURPUREA 
AND TRADESCANTIA CLONE KU-20

  Fabian Andres Placencia Lobos 

P4.39  YS PARTICULATE MATTER CONCENTRATION IN PIZZERIAS: A CASE STUDY FOR 
SÃO PAULO CITY

  Francisco Daniel Mota lima

P4.40   THE TASK FORCE HEMISPHERIC TRANSPORT AIR POLLUTION: QUANTIFYING 
THE IMPACTS OF REGIONAL AND HEMISPHERIC POLLUTION

  Franciscus Johannes Dentener 

P4.41  SOURCE IDENTIFICATION, CHARACTERIZATION AND HUMAN RISK ASSOCI-
ATED TO PM2.5 IN SEVEN BRAZILIAN CITIES

  Gabriela Polezer; Ana Flav

P4.42   EVALUATION OF THE HEALTH BENEFITS OF REDUCTION OF AIR POLLUT-
ANTS FROM RESIDENTIAL SECTOR IN ASIAN REGION

  Gakuji Kurata 

P4.43   THE INFLUENCE OF MANAUS PLUME ON THE AEROSOL PROPERTIES AND IN 
THE CO AND O3 CONCENTRATIONS

  Glauber Guimarães Cirino da Silva 

P4.44   PM2.5-BOUND POLYCYCLIC AROMATIC HYDROCARBONS IN AN AREA OF 
RIO DE JANEIRO, BRAZIL IMPACTED BY EMISSIONS OF LIGHT-DUTY VEHI-
CLES FUELLED BY ETHANOL-BLENDED GASOLINE

  Graciela Arbilla de Klachquin 

P4.45  YS SPARTAN: AN EMERGING GLOBAL AEROSOL NETWORK
  Graydon Snider
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P4.46   THE FUTURE OF FINE PARTICULATE MATTER IN EUROPE: HEALTH IMPACTS 
AND LEGAL COMPLIANCE

  Gregor Kiesewetter 

P4.47   GEIA’S VISION FOR IMPROVED EMISSIONS INFORMATION
  Gregory J Frost 

P4.48   EXPLORING THE SEVERE WINTER HAZE IN BEIJING
  Guangjie Zheng 

P4.49  YS INVESTIGATING THE CONCENTRATION AND CHEMICAL CHARACTERIZATION 
OF PM10 AT WESTERN PART OF ISLAMABAD

  Gufran Bulbul

P4.50  YS NEW INSIGHTS OF PARTICULATE AND GASEOUS EMISSIONS TO THE COMBI-
NATION OF BIODIESEL BLENDS AND THE SELECTIVE CATALYTIC REDUCTION 
(SCR) AFTER-TREATMENT SYSTEM

  Guilherme Cardoso Borillo

P4.51   PREDICTIONS OF CHEMICAL WEATHER IN ASIA: THE EU PANDA PROJECT
  Guy Brasseur 

P4.52   EMISSIONS OF NONMETHANE VOLATILE ORGANIC COMPOUNDS FROM OPEN 
CROP RESIDUE BURNING IN YANGTZE RIVER DELTA REGION, CHINA

  Hiroshi Tanimoto 

P4.53   IMPROVING THE VIEW OF AIR QUALITY FROM SPACE: CURRENT FINDINGS 
AND FUTURE DIRECTIONS FOR ANALYSIS OF DISCOVER-AQ OBSERVATIONS

  James Crawford 

P4.54   IMPACT OF MINERAL DUST ON THE MENINGITIS INCIDENCE IN WEST AFRI-
CA: WHAT CAN BRING THE CALIPSO MISSION?

  Jean-Francois Leon 

P4.55  YS INVERSION OF AEROSOL SOURCES OVER THE SAHARA DESERT USING SAT-
ELLITE OBSERVATIONS

  Jeronimo Escribano

P4.56   ASSESSING THE MIXING STATE AND REACTIVITY OF BLACK CARBON CON-
TAINING AEROSOL PARTICLES

  Jon Abbatt 

P4.57  YS ESTIMATING A SECONDARY INORGANIC AEROSOLS BUDGET AT GLOBAL, 
EUROPEAN AND FRANCE SCALE WITH MOCAGE

  Jonathan Guth

P4.58  YS REGIONAL AIR POLLUTION PROBLEM IN BEIJING-TIANJIN-HEBEI AND SUR-
ROUNDING AREAS IN CHINA

  Jun Liu

P4.59  CLIMATOLOGY OF TOTAL OZONE COLUMN OVER SÃO PAULO
  Kátia Mendes de Barros

P4.60  YS LONG-TERM MEASUREMENTS OF CARBONACEOUS AEROSOL AT CAPE HEDO, 
OKINAWA JAPAN: ANALYSES OF THE EFFECTS OF CHANGES IN EMISSIONS 
IN EAST ASIA

  Kojiro Shimada
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P4.61  YS STUDY OF RELATIONSHIP OF AIR QUALITY AND METEOROLOGICAL VARI-
ABLES ON THE OCCURRENCE OF CIRCULATORY AND RESPIRATORY MOR-
BIDITY IN METROPOLITAN AREA OF SÃO PAULO – BRAZIL.

  Laís Sinhorini Aguiar

P4.62   ON THE CHALLENGES FOR IMPROVING AIR QUALITY IN SOUTH AMERICAN 
MEGACITIES

  liana Giselle Murcia Padilla 

P4.63   THE PISAC INITIATIVE: POLLUTION AND ITS IMPACT ON THE SOUTH AMERI-
CAN CRYOSPHERE

  Luisa Molina 

P4.64   AMMONIA EMISSION REDUCTION IN FOUR STROKE MOTORCYCLES. A RE-
VIEW OF RECENT RESEARCH WORKS.

  Luiz Carlos Daemme 

P4.65   MEASUREMENTS OF PARTICULATE MATTER IN AN URBAN ENVIRONMENT 
USING A MOBILE PLATFORM

  Luiz Felippe Wiese 

P4.66  YS THE IMPACT OF URBAN EMISSIONS IN THE SOUTH AMERICA
  Marcelo Felix Alonso

P4.67   CHARACTERIZATION OF AIRBORNE PARTICLES AND GENOTOXIC EFFECTS 
FROM CASHEW NUT ROASTING

  Marcos Felipe de Oliveira Galvão 

P4.68   NARROWING THE UNCERTAINTIES ON AEROSOL AND CLIMATE CHANGES IN 
SÃO PAULO STATE, BRAZIL

  Maria de Fatima Andrade 

P4.69   THE IMPACT OF LOCAL POLLUTANTS EMISSIONS TO THE VERTICAL OZONE 
PROFILE IN THE METROPOLITAN AREA OF SÃO PAULO.

  Maria de Fatima Andrade 

P4.70   ENVIRONMENTAL HEALTH RISK INDICATORS BY EXPOSURE TO AIR POLLUT-
ANTS AND THE PROCESS OF SOCIAL INEQUITY IN THE AREAS BELONGING 
TO THE METROPOLITAN REGION OF RIO DE JANEIRO

  Maria Isabel de Carvalho 

P4.71   DETERMINING THE CONCENTRATION OF METALS IN PARTICULATE MATTER 
(PM2,5 AND PM10) OF AIR IN AN URBAN AREA OF NATAL

  Mariana Helena de Oliveira Albuquerque

P4.72   AIR QUALITY ASSESSMENT OF ATMOSPHERIC BY DIFFERENTIAL OPTICAL 
ABSORPTION SPECTROSCOPY (DOAS)

  Mariana Helena de Oliveira Albuquerque 

P4.73   IMPACT OF CHEMISTRY BOUNDARY CONDITION ON TROPOSPHERIC OZONE 
SIMULATIONS IN THE METROPOLITAN AREA OF SAO PAULO USING WRF-
CHEM MODEL

  Mario Eduardo Gavidia Calderon 

P4.74   CHEMICAL AGING OF O3-CO-NOX IN UPPER TROPOSPHERE CONVECTIVE 
OUTFLOW AS PREDICTED BY WRF-CHEM FOR THE MAY 29-30, 2012 DC3 
CASE STUDY

  Mary C. Barth 
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P4.75   SO2 EQUILIBRIUM IN RAINWATER AND ITS CHEMICAL COMPOSITION
  Mauro Aquiles La Scalea 

P4.76  YS ATMOSPHERIC COMPOSITION MONITORING WITH IASI AND MOPITT: CO, A 
TRACER OF POLLUTION

  Maya George

P4.77  CHEMICAL CHARACTERIZATION OF PM2.5 IN BEIJING-CHINA
  Mei Zheng

P4.78   AIR POLLUTION IN CENTRAL MEXICO CHARACTERIZED BY OPTICAL REMOTE 
SENSING

  Michel Grutter 

P4.79   ATMOSPHERIC CONCENTRATION AND ITS DEPOSITION OF RADIONUCLIDES 
RELEASED BY FUKUSHIMA DAIICHI NUCLEAR POWER PLANT ACCIDENT

  Mitsuo Uematsu 

P4.80   THE BACHOK ATMOSPHERIC RESEARCH LABORATORY. A NEW SOUTH EAST 
ASIAN MONITORING STATION FOR REGIONAL AND LOCAL OBSERVATIONS. 
2014 PRELIMINARY RESULTS.

  Mohammed Iqbal Mead 

P4.81   VERTICAL TRANSPORT MECHANISMS OF BLACK CARBON OVER EAST ASIA 
IN SPRING DURING THE A-FORCE AIRCRAFT CAMPAIGN

  Naga Oshima 

P4.82   MODELING GASEOUS AND AEROSOL POLLUTANTS OVER BOGOTÁ USING 
WRF-CHEM

  Néstor Yesid Rojas Roa 

P4.83  HEALTH IMPACTS FROM BIOMASS BURNING IN THE AMAZON REGION
  Nilmara de Oliveira Alves 

P4.84  ONE YEAR IN-SITU AEROSOL MEASUREMENTS IN ALGERIA
  Noureddine Yassaa 

P4.85  SEASONAL AND DIURNAL TRENDS OF C2-C12 HYDROCARBONS MEASURED 
IN THE METROPOLITAN AREA OF SÃO PAULO

  Pamela Alejandra Dominutti 

P4.86  CHARACTERIZING SOUTH AMERICAN BIOMASS BURNING EMISSIONS WITH 
SATELLITE OBSERVATIONS

  Patricia Castellanos 

P4.87  CHARACTERIZATION OF SUBMICRON PARTICLE NUMBER SIZE DISTRIBU-
TIONS IN A BUSY STREET CANYON

  Patricia Krecl 

P4.88  MOBILE MEASUREMENTS OF LIGHT-ABSORBING CARBON USING A TAXI 
FLEET

  Patricia Krecl 

P4.89 YS SOCIAL AND ENVIRONMENTAL VULNERABILITY IN THE BRAZILIAN AMAZON 
RIPARIAN COMMUNITIES EXPOSED TO BIOMASS BURNING.

  Poliany Rodrigues
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P4.90 YS SPATIAL ANALYSIS OF THE RELATIONSHIP BETWEEN THE CARDIOVASCU-
LAR MORTALITY AND SOCIOECONOMIC VULNERABILITY IN THE METROPOL-
ITAN AREA OF CUIABÁ RIVER VALE, MATO GROSSO, BRASIL, 2009-2011.

  Poliany Rodrigues

P4.91  YS INFLUENCE OF CLIMATE VARIABILITY IN THE BLOOD PARAMETERS OF CHIL-
DREN AND TEENEAGERS FROM BRAZILIAN AMAZON

  Poliany Rodrigues

P4.92  STUDY OF NOX AND SO2 POLLUTION FROM SHIPS ANCHORED IN THE PORT 
OF RIO DE JANEIRO AND THE IMPACT ON AIR QUALITY

  Raquel Luiza Machado de Paula 

P4.93  PARTICULATE MATTER IN SÃO PAULO: TRANSPORT OVER THE CITY IN THE 
WINTER MONTHS

  Regina Maura de Miranda 

P4.94  OPERATIONAL AIR QUALITY FORECAST BASED ON VEHICULAR EMISSIONS 
INVENTORY FOR SOME METROPOLITAN AREAS OF SOUTHEASTERN BRAZIL

  Rita Yuri Ynoue 

P4.95  CHARACTERIZATION OF NOCTURNAL AEROSOL FORMATION IN HOUSTON 
DURING DISCOVER-AQ

  Robert Griffin

P4.96   BACKGROUND OZONE IN THE LOWER FREE TROPOSPHERE OVER CENTRAL 
CHILE

  Rodrigo J. Seguel 

P4.97   THE RATIO BETWEEN VOC AND NOX IN THE METROPOLITAN AREA OF SÃO 
PAULO AND THE OZONE FORMATION.

  Rubens Fabio Pereira 

P4.98   GRIPS – GEOSTATIONARY REMOTE INFRARED POLLUTION SOUNDER
  Ryan Spackman 

P4.99  YS AIR POLLUTION EFFECTS ON MORTALITY - SINERGYC AND ISOLATED EF-
FECTS USING TIME-SERIES AND CASE-CROSSOVER ANALYSIS

  Samya de Lara Lins de Araujo Pinheiro

P4.100 YS UNCERTAINTY OF AN ARTIFICIAL NEURAL NETWORK MODEL FOR THE PRE-
DICTION OF PM10 CONCENTRATION

  Sebastián Cesar Diez

P4.101 YS MULTIPLE LINEAR REGRESION AND PRINCIPAL COMPONENT ANALYSIS FOR 
PM10 PREDICTION IN BOGOTÁ

  Sebastián Cesar Diez

P4.102 YS MONTE CARLO 2D FOR THE ANALYSIS OF VARIABILITY AND UNCERTAINTY 
IN PM10 DISPERSION MODELING

  Sebastián Cesar Diez

P4.103 YS GEOCHEMICAL CHARACTERISATION AND HEALTH IMPLICATIONS OF ATMO-
SPHERIC ASBESTOS PARTICLES

  Sérgio José Gonçalves Junior
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P4.104 YS HEALTHY ENVIRONMENT - AIR QUALITY ASSESSMENT OF INDOOR BRAZIL-
IANS ELEMENTARY SCHOOLS NEARBY PETROCHEMICAL INDUSTRY

  Sérgio José Gonçalves Junior

P4.105  YS TOP DOWN ESTIMATES OF BLACK CARBON EMISSIONS IN THE KATHMANDU 
VALLEY

  Seungkyu K. Hong

P4.106  CHEMICAL COMPOSITIONS OF AEROSOLS IN URBAN AND RURAL AREAS OF 
THREE TAIWANESE CITIES

  Shih-Chun Lung 

P4.107  ESTIMATING THE NOX LIFETIME FROM SPACE: CAN WE INFER PLUME CHEM-
ISTRY FROM SATELLITE OBSERVATIONS?

  Steffen Beirle 

P4.108  AMBIENT AIR POLLUTION AND EMISSIONS MEASUREMENTS FROM DOMES-
TIC SOLID FUEL (COAL) COMBUSTION IN MPUMALANGA, SOUTH AFRICA.

  Stuart Piketh 

P4.109   YS OBSERVATIONS OF HYDROCARBONS OVER THE CENTRAL HIMALAYAS AND 
THE INDO-GANGETIC PLAIN: SEASONAL VARIATIONS AND RELATION WITH 
OZONE CHEMISTRY

  T Sarangi

P4.110  ON THE SOURCES OF NITROUS ACID IN A POLLUTED SUBTROPICAL ENVI-
RONMENT: OVERVIEW OF RESULTS FROM THREE SITES IN HONG KONG

  Tao Wang 

P4.111  TRACKING THE SOURCES OF TROPOSPHERIC OZONE
  Timothy Butler 

P4.112 YS ROAD PAVING AND ROAD TRAFFIC CONTRIBUTION TO PM (1,0 AND 2,5), 
BLACK CARBON AND PAH CONCENTRATION DURING REAL WORLD MEA-
SUREMENT.

  Victor Pontes Piracelli

P4.113  DIURNAL SPATIAL VARIATION OF TRAFFIC POLLUTANTS THROUGHOUT 
TWO URBAN HIGHWAY COMMUNITIES

  Woodrow Pattinson

P4.114 YS TOWARDS REAL-TIME, FULL COVERAGE MONITORING OF PM2.5 OVER CHI-
NA BY COMBINING SURFACE AND SATELLITE OBSERVATIONS WITH HIGH 
RESOLUTION NUMERICAL SIMULATIONS

  Xiao Tang

P4.115  URBAN PLUME ENHANCES PARTICULATE SULFATE FORMATION: OBSERVA-
TION FACT DURING EARLY SUMMER IN NANJING SORPES STATION, 2012

  Xie Yuning 

P4.116  DOES AIR POLLUTION MONITORING DATA NECESSARY TO PREDICT HEALTH 
IMPACTS?

  Yara de Souza Tadano 

P4.117  YS GLOBAL AND REGIONAL IMPACTS OF HONO ON THE CHEMICAL COMPOSI-
TION OF CLOUDS AND AEROSOLS

  Yasin F. Elshorbany
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P4.118 YS NEURAL NETWORK APPROACH TO IDENTIFY NH3 EMISSIONS FROM BIO-
MASS BURNING

  Yasmine Ngadi

P4.119  TEMPORAL VARIATION OF PARTICULATE POLYCYCLIC AROMATIC HYDRO-
CARBON CONCENTRATIONS IN NORTHEAST ASIA

  Yayoi Inomata 

P4.120   YS IMPACTS OF ADDITIONAL HONO SOURCES ON O3 AND PM2.5 CHEMICAL 
COUPLING AND CONTROL STRATEGIES IN THE BEIJING-TIANJIN-HEBEI RE-
GION OF CHINA

  Ying Li

P4.121    YS CHARACTERISTICS OF GASEOUS POLLUTANTS AT A RURAL SITE OF BEIJING 
DURING THE PERIOD OF 2006-2008

  Yingruo Li

P4.122  SOLUBLE METALS IN ROADSIDE AEROSOL INDUCE PRO- AND ANTI-OXIDA-
TIVE EFFECTS: A CASE STUDY IN THREE EUROPEAN ROADWAYS

  Yinon Rudich 

P4.123  DETERMINATION OF THE CONCENTRATION OF IONS IN PARTICULATE MAT-
TER (PM10 AND PM2, 5) ATMOSPHERIC AIR AN URBAN AREA CITY NATAL/ 
RN – BRAZIL

  Yldeney Silva Domingos 

P4.124  DETERMINATION OF VOLATILE ORGANIC COMPOUNDS (VOCS) IN ATMO-
SPHERIC AIR OF THE CITY OF NATAL-RN/BRAZIL

  Yldeney Silva Domingos 

P4.125   YS ATMOSPHERIC OH REACTIVITY MEASUREMENTS IN BEIJING, CHINA DURING 
SUMMER 2013

  Yudong Yang

P4.126  OBSERVED URBAN AIR POLLUTION IN RUSSIA AND ITS INFLUENCE ON AT-
MOSPHERIC CHEMISTRY

  Andrey Skorokhod

P4.127  CHARACTERIZATION OF FINE AND ULTRAFINE AEROSOLS AT AN URBAN 
ENVIRONMENT OF CÓRDOBA CITY, ARGENTINA

  Beatriz Toselli

P4.128  POLLUTANT TRANSPORT MODELING FOR A TROPICAL INTER-ANDEAN RE-
GION WITH CCATT-BRAMS: BOGOTÁ CASE STUDY

  Alexander Rincón Pérez

P4.129  SEASONAL TRANSPORT OF PAN FROM CHINA USING AURA TES PAN RE-
TRIEVALS

  John Worden

P4.130  MEGACITIES AND LARGE URBAN COMPLEXES: NEXT PHASE OF THE GURME 
PROJECT

  Bouchet Veronique

P4.131  MONITORING SHIPPING EMISSIONS WITH MAX-DOAS AND IN-SITU MEA-
SUREMENTS OF TRACE GASES

  Lisa Kattner
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P4.132  POLLUTION OBSERVATION FROM 20 YEARS OF MOZAIC/IAGOS AIRCRAFT 
MEASUREMENTS: CONNECTIONS FROM REGIONAL TO GLOBAL SCALES

  Nedelec; Sauvage;

P4.133  EVALUATING THE IMPACT OF VEHICULAR EMISSION FACTORS CHANGE ON 
TROPOSPHERIC OZONE FORMATION IN THE METROPOLITAN AREA OF SÃO 
PAULO (MASP)

  Angel Liduvino Vara Vela

P4.134  PM2.5 MASS AND CHEMICAL CONCENTRATIONS OF CACHOEIRA PAULISTA 
AND SÃO JOSÉ DOS CAMPOS IN VALE DO PARAÍBA: EFFECTS OF RAINFALL 
AND AIR MASS TRAJECTORIES

  Victória Maria Lopes Peli

P4.135  SOURCE APPORTIONMENT OF ORGANIC SUBMICRON AEROSOLS DURING 
WINTERTIME OVER THE ATHENS METROPOLITAN AREA. WOOD COMBUS-
TION CONTRIBUTION

  Iasonas Stavroulas

P4.136  EXCEEDANCES OF PARTICULATE MATTER CONCENTRATIONS IN CYPRUS. 
REGIONAL OR LOCAL ORIGIN?

  Vrekoussis Mihalis

P4.137  TEMPORAL AND SPATIAL VARIABILITY OF TROPOSPHERIC OZONE IN CY-
PRUS AND THE EASTERN MEDITERRANEAN

  Vrekoussis Mihalis

P4.138  OXIDATION OF ORGANIC AEROSOL OVER THE PO VALLEY BASIN OBSERVED 
FROM MT. CIMONE HIGH ALTITUDE STATION

  Matteo Rinaldi

P4.139  BLACK CARBON INDOOR POLLUTION AND HUMAN HEALTH IN THE HIMA-
LAYAS

  Annalisa Cogo

P4.140  SOURCES, SEASONAL VARIABILITY AND OXIDATION STATE OF ORGANIC 
AEROSOL IN THE EASTERN MEDITERRANEAN

  Aikaterini Bougiatioti

SESSION 5: ATMOSPHERIC CHEMISTRY FUNDAMENTALS

P5.1 YS WHAT CONTROLS THE TRANSITION FROM LOW TO HIGH SURFACE OZONE 
DURING WINTER IN THE NORTH – WEST INDO-GANGETIC PLAIN (IGP): ME-
TEOROLOGY, RADICAL CHEMISTRY OR EMISSIONS?

  Chinmoy Sarkar

P5.2  AUTOPHOTOCATALYTIC PROPERTIES OF ORGANIC AEROSOLS: A NEW 
PATHWAY FOR SOA GROWTH IN THE TROPOSHERE?

  Christian George 

P5.3  COMPREHENSIVE ANALYTICAL SYSTEM FOR MEASURING ISOPRENE-DE-
RIVED NITRATES

  Claire Reeves 
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P5.4  AN INVESTIGATION OF THE OZONOLYSIS OF ISOPRENE UNDER ATMOSPHER-
IC CONDITIONS

  Daële Véronique 

P5.5  GLOBAL TROPOSPHERIC O3 BUDGET IN HADGEM2-ES – A RANKING OF SEN-
SITIVITIES

  Gerd Folberth

P5.6 GAW THE WORLD CALIBRATION CENTER - ULTRAVIOLET SECTION (WCC-UV)
  Gregor Hülsen

P5.7   TEMPERATURE DEPENDENCE OF AEROSOL FORMATION BY OZONOLYSIS OF 
A- AND SS-PINENE OVER AN EXTENDED CONCENTRATION RANGE

  Harald Saathoff 

P5.8   LONG-TERM MONITORING OF NOY AND T.NO3(= HNO3(G) + NO3-(P)), AND 
THEIR TEMPORAL TREND ANALYSES AT CAPE HEDO, OKINAWA JAPAN TO 
EVALUATE THE TRANS-BOUNDARY POLLUTION FROM THE ASIAN CONTI-
NENT

  Hiroshi Bandow 

P5.9   CHEMICAL STABILITY OF LEVOGLUCOSAN IN LABORATORY AND AMBIENT 
AEROSOL STUDIES: AN ISOTOPIC PERSPECTIVE

  Iulia Gensch 

P5.10   PRODUCTION OF LOW MOLECULAR WEIGHT DICARBOXYLIC ACIDS, ? - 
OXOACIDS, PYRUVIC ACID, GLYOXAL AND METHYLGLYOXAL VIA OZONE OX-
IDATION OF ISOPRENE

  Kimitaka Kawamura 

P5.11  YS ASSESSMENT OF PHOTOCHEMICAL AIR QUALITY SIMULATION OVER CUBA 
WITH WRF-CHIMERE

  Leonor Maria Turtos Carbonell

P5.12   CHEMICAL CHARACTERIZATION OF SÃO JOSÉ DOS CAMPOS AND CACHOE-
IRA PAULISTA (SAO PAULO-BRAZIL) ATMOSPHERE USING DENUDERES SYS-
TEM: PRELIMINARY RESULTS.

  Maria Cristina Forti 

P5.13  YS ANALYSIS OF THE OH BUDGET WITH A SERIES OF TERPENOIDS IN THE AT-
MOSPHERE SIMULATION CHAMBER SAPHIR

  Martin Kaminski

P5.14  YS FORMALDEHYDE MEASUREMENTS AND ANALYSIS OF OXIDATION CHEMIS-
TRY OVER FORESTED FINLAND

  Mitchell P Thayer

P5.15   GLOBAL DISTRIBUTION AND TRENDS OF TROPOSPHERIC OZONE: AN OB-
SERVATION-BASED REVIEW

  Owen Roger Cooper 

P5.16   THE CHARACTERIZATION OF ORGANIC AEROSOL SOURCE FOR HUMAN 
HEALTH IMPACT IN THE BRAZILIAN AMAZON

  Pérola Vasconcellos 

P5.17  YS CAPRAM MECHANISM DEVELOPMENT BY MEANS OF MECHANISM SELF-GEN-
ERATION WITH GECKO-A: EVALUATION AND MODEL RESULTS

  Peter Bräuer
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P5.18  YS DEVELOPMENT OF A NEW COMPREHENSIVE MECHANISM FOCUSED ON MA-
RINE ENVIRONMENTS

  Peter Bräuer

P5.19   INTERHEMISPHERIC GRADIENT OF HYDROXYL (OH) IN THE TROPOSPHERE
  Prabir K. Patra 

P5.20   SAMPLERS OF PARTICULATE MATTER OF SANTIAGO, CHILE. COMPARATIVE 
ANALYSIS AND CONTRIBUTION TO AIR QUALITY POLICY

  Raúl Enrique Fuentealba Poblete 

P5.21   CLIMATOLOGIES OF THE PURE TROPOSPHERIC OZONE AND CARBON MON-
OXIDE DERIVED FROM MOZAIC/IAGOS: A COMPARISON WITH SATELLITES 
AND MODEL RESULTS IN THE NORTHERN HEMISPHERE

  Regina Zbinden 

P5.22  YS QUANTIFICATION OF AIRBORNE BACTERIA BY AEROSOL MASS SPECTROM-
ETRY IN URBAN AND RURAL ENVIRONMENTS

  Robert Wolf

P5.24  INVESTIGATION OF FORMATION REACTION MECHANISM OF SOA FORMED 
BY PHOTOOXIDATION OF TOLUENE USING STABLE CARBON ISOTOPE RATIO 
MEASUREMENT

  Satoshi Irei

P5.25  YS VERTICAL DISTRIBUTION OF HOX CONCENTRATIONS DRIVEN BY BOUND-
ARY LAYER DYNAMICS

  Sebastian Gomm

P5.26  GAW UV IRRADIANCE AND AOD VARIATION IN THE NAHUEL HUAPI NATIONAL 
PARK (PATAGONIA, ARGENTINA) AFTER THE ERUPTION OF PUYEHUE- COR-
DON CAULLE (CHILE)

  Susana Beatriz Diaz 

P5.27  YS EXPERIMENTAL RATE COEFFICIENT FOR THE REACTION OF OH RADICAL 
WITH (Z)-3-HEXENE AT 298K

  Thaís da Silva Barbosa

P5.28   RECENT DEVELOPMENTS IN PROTON-TRANSFER-REACTION TIME-OF-
FLIGHT MASS SPECTROMETRY (PTR-TOFMS)

  Thayane Carpanedo de Morais Nepel 

P5.29   THE FATE OF STABLISED CRIEGEE INTERMEDIATES UNDER ATMOSPHERIC 
BOUNDARY LAYER CONDITIONS

  William Bloss 

P5.30   DEVELOPMENT OF A CAVITY ENHANCED AEROSOL ALBEDOMETER
  Xuezhe XU 

P5.31  YS MODELING THE HETEROGENEOUS REACTION OF NO2 ON THE SURFACE OF 
CALCIUM CARBONATE

  Yi Zhu

P5.32  VOLATILITY MEASUREMENTS OF ALKYLAMINIUM SALTS
  Yinon Rudich 
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P5.33   KINETIC STUDY OF BROMINE RELEASE FROM HETEROGENEOUS REACTIONS 
OF GASEOUS OZONE WITH AQUEOUS BROMIDE SOLUTION

  Yosuke Sakamoto 

P5.34   STUDY OF SECONDARY ORGANIC AEROSOL FORMATION FROM OZONOLY-
SIS OF UNSATURATED HYDROCARBONS

  Yosuke Sakamoto 

P5.35   MISSING GAS-PHASE SOURCE OF HONO INFERRED FROM ZEPPELIN MEA-
SUREMENTS IN THE TROPOSPHERE

  Andreas Hofzumahaus

P5.36  YS ROLE OF WET SCAVENGING IN DC3 OKLAHOMA AND ALABAMA THUNDER-
STORMS USING RESULTS FROM WRF-CHEM SIMULATIONS

  Megan Bela

P5.37   ONE IN A MILLION: CONTRASTING RESULTS FROM PHOTOCHEMICAL BOX 
MODELS WITH 3D CHEMISTRY-CLIMATE MODELS

  Alexander T Archibald

P5.38   SOUTH AFRICAN COAL FIRED POWER STATION EMISSIONS: THE PRESENT, 
THE PAST AND THE FUTURE

  Ilze Pretorius

P5.39   CONTINUOUS MEASUREMENTS OF PEROXY AND ORGANIC NITRATES AT 
SUZU, THE NOTO PENINSULA, JAPAN

  Yasuhiro Sadanaga

P5.40   ASSESSMENT OF GLOBAL PRECIPITATION CHEMISTRY BY THE WMO GLOBAL 
ATMOSPHERE WATCH PROGRAM

  Richard S. Artz

P5.41   CLOSING THE OH BUDGET FOR ISOPRENE, METHACROLEIN, AND METHYL 
VINYL KETONE OXIDATION DURING SIMULATION EXPERIMENTS IN SAPHIR

  Hendrik Fuchs

P5.43   FORMATION AND AGING OF SECONDARY ORGANIC AEROSOL DURING THE 
ß-CARYOPHYLLENE OXIDATION

  Antonios Tasoglou

P5.44   NICOLA MARIA WALTON
  Nicola Maria Walton

P5.45   GLOBAL DISTRIBUTION OF ORGANIC MASS TO ORGANIC CARBON RATIO IN 
ATMOSPHERIC AEROSOLS

  Kostas Tsigaridis

P5.46   SIMULATED NMR SPECTRA FOR SECONDARY ORGANIC AEROSOL (SOA) 
CHEMICAL CHARACTERIZATION

  Marco Paglione

P5.47   SOA FORMATION FROM BIOGENIC VOCS – CHEMICAL COMPOSITION AND 
INFLUENCE OF THE REACTION CONDITIONS

  Anke Mutzel
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SESSION 6: ATMOSPHERIC CHEMISTRY IN A CHANGING CLIMATE

P6.1  YS DECADAL TRENDS IN TROPICAL WETLAND AND FIRE CH4 EMISSIONS
  A. Anthony Bloom

P6.2  YS STOCHASTIC MODEL AND ANALYZE TRENDS OF UV INDEX AND TOTAL 
OZONE IN NATAL-RN-BRAZIL

  Alexandre Boleira Lopo

P6.3   EVALUATION OF MULTI-MODEL SHORT-LIVED CLIMATE FORCER DISTRIBU-
TIONS OVER EAST ASIA USING IN-SITU REMOTE-SENSING, AND SATELLITE 
OBSERVATIONS DURING SUMMER 2008

  Boris Quennehen 

P6.4  YS LONG-TERM AERONET REMOTE SENSING OBSERVATIONS IN AMAZONIA
  Bruna Amorim Holanda

P6.5   USING RENEWABLES TO POWER THE INFORMATION COMMUNICATIONS 
TECHNOLOGY (ICT) INDUSTRY TO SIGNIFICANTLY REDUCE THE GLOBAL 
CO2 FOOTPRINT

  Carlos Wagner de Oliveira Maia 

P6.6  YS EVALUATION OF O3 VARIABILITY IN THE TROPOSPHERE AND THE STRATO-
SPHERE FROM IASI OBSERVATIONS IN 2008-2013

  Catherine Wespes

P6.7   DEVELOPMENT OF A COMMUNITY HISTORICAL EMISSION INVENTORY: FIRST 
STEPS

  Claire Granier 

P6.8  STRATOSPHERIC OZONE TRENDS DERIVED FROM OVER THIRTY YEARS OF 
OSIRIS AND SAGE II DATA

  Doug Degenstein

P6.9   A GLOBAL SIMULATION OF BROWN CARBON: IMPLICATIONS FOR PHOTO-
CHEMISTRY AND DIRECT RADIATIVE FORCING

  Duseong S. Jo 

P6.10   GAS FLARING EMISSION IN AFRICA AND COMPARISON WITH CURRENT IN-
VENTORIES

  El Hadj Doumbia Thierno 

P6.11   BIOMASS BURNING REGIONAL HAZE IN BRAZIL: AIRCRAFT OBSERVATIONS 
DURING SAMBBA

  Eoghan Darbyshire 

P6.12  YS STUDY OF THE HYGROSCOPICITY OF THE ATMOSPHERIC AEROSOLS BY 
MEANS OF TWO NEPHELOMETERS DURING THE WINTER SEASON IN MADRID

  Esther Coz

P6.13  YS STRUCTURAL PROPERTIES OF THE PARTICLES EMITTED ON THE COMBUS-
TION OF BIOWASTE FUEL IN A BUBBLING FLUIDIZED BED REACTOR

  Esther Coz

P6.14  YS BIOGAS PRODUCTION BY ANAEROBIC DIGESTION PROCESS USING FOOD 
WASTE AND SEWAGE FROM RESTAURANTS AND ITS CONTRIBUTE TO MITI-
GATE THE GREENHOUSE EFFECT

  Fernanda de Souza Cardoso
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P6.15   EVALUATIONS AND PROJECTIONS OF STRATOSPHERIC OZONE FROM AC-
CMIP, 1850-2100

  Fernando Iglesias Suarez 

P6.16  GAW SEASONAL AND DIURNAL BEHAVIOR OF PARTICLE NUMBER SIZE DISTRIBU-
TION IN THE CENTRAL ANDES LOWER FREE TROPOSPHERE AT MOUNTAIN 
CHACALTAYA (5240 MASL).

  Fernando Velarde Apaza

P6.17   POLLUTION IMPACT ON SNOW IN THE CORDILLERA-EXPERIMENTS AND SIM-
ULATIONS (PISCES)

  Graciela Binimelis de Raga 

P6.18   PERSPECTIVES ON AIR QUALITY AND CLIMATE CHANGE ABATEMENT IN THE 
LIGHT OF IPCC 2013

  Hans-Christen Hansson 

P6.19   OBSERVABILITY OF TROPOSPHERIC PHOTOCHEMICAL PROCESSES FOR 
EARTH OBSERVATION

  Hendrik Elbern 

P6.20 GAWTHE CURRENT STATUS AND FUTURE OF THE DATA AND METADATA MANAGE-
MENT IN WMO GAW WORLD DATA CENTRE FOR GREENHOUSE GASES

  Hiroshi Koide 

P6.21  GAWTHE RETROSPECTIVE APPLICATION OF GAW MEASUREMENT GUIDELINES TO 
EXISTING LONG TERM SURFACE OZONE RECORDS: A CASE STUDY AT CAPE 
GRIM, AUSTRALIA

  Ian Edward Galbally 

P6.22   THE IMPACT OF CLIMATE CHANGE AT MEDIUM AND HIGH RESOLUTION ON 
ATMOSPHERIC COMPOSITION

  Ian MacKenzie 

P6.23   THE SOUTHERN HEMISPHERE ADDITIONAL OZONESONDES (SHADOZ) AR-
CHIVE

  Jacquelyn C Witte 

P6.24   COMPARISON OF TROPICAL OZONE FROM SHADOZ WITH REMOTE SENSING 
RETRIEVALS FROM SUOMI-NPP OZONE MAPPING PROFILE SUITE (OMPS)

  Jacquelyn C Witte 

P6.25   THE ASIAN SUMMER MONSOON AND ATMOSPHERIC COMPOSITION INITIA-
TIVE (ACAMI): A JOINTLY SPONSORED IGAC/SPARC ACTIVITY

  James Crawford 

P6.26  GLOBAL CARBON MONOXIDE CHANGES MEASURED BY THE MOPITT INSTRU-
MENT

  James Drummond

P6.27  GAW OZONE PROFILE CHANGES AND MONTREAL PROTOCOL
  Johannes Staehelin 

P6.28  YS EXTREME OZONE EPISODES IN SURFACE OBSERVATIONS AND GLOBAL 
MODELS

  Jordan Lee Schnell
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P6.29 GAW GAW DATA MANAGEMENT IN SUPPORT OF ATMOSPHERIC CHEMISTRY AND 
GLOBAL POLLUTION RESEARCH: PAST, PRESENT AND FUTURE

  Jörg Klausen 

P6.30 GAW THIRTY YEARS OF OZONE OBSERVATIONS IN NAIROBI, KENYA
  Jörg Klausen 

P6.31   CLIMATE IMPACTS OF CONTROLLING SHORT-LIVED AIR POLLUTANTS IN 
CHINA

  Kandice Harper 

P6.32   ARCTIC AIR POLLUTION: NEW INSIGHTS FROM POLARCAT
  Katharine Law 

P6.33   OBSERVATIONAL CONSTRAINTS ON OZONE RADIATIVE FORCING FROM THE 
ACCMIP PROJECT

  Kevin Bowman 

P6.34   INITIAL HIGHLIGHTS OF THE CONVECTIVE TRANSPORT OF ACTIVE SPECIES 
IN THE TROPICS (CONTRAST) EXPERIMENT

  Laura Pan 

P6.35 YS QUANTIFYING THE CHEMISTRY-CLIMATE FEEDBACK FROM LIGHTNING IN 
GISS MODELE2

  Lee Thomas Murray

P6.36   CO-BENEFITS OF AIR QUALITY AND CLIMATE CHANGE POLICIES ON AIR 
QUALITY OF THE MEDITERRANEAN

  Luca Pozzoli 

P6.37  GAW CHARACTERIZATION OF TOTAL OZONE COLUMN OVER FOUR ARGENTIN-
EAN SITES USING DOBSON SPECTROPHOTOMETERS.

  Manuel Cupeiro 

P6.38   A COORDINATED EFFORT FOR ATMOSPHERIC CHEMISTRY RESEARCH IN 
LATIN AMERICA

  Marcos Froilan Andrade Flores 

P6.39   CO2 EMISSIONS FROM LAND USE AND LAND USE CHANGE IN RN: ADAPTA-
TION OF INPE-EM MODEL

  Maria Das Vitórias Medeiros Da Mata 

P6.40  GAW GLOBAL TROPOSPHERIC OZONE FROM A GAW PERSPECTIVE
  Martin Schultz 

P6.41  GAW IMPROVING THE SPATIAL COVERAGE OF CONTINUOUS TRACE GAS OB-
SERVATION CAPACITIES WITHIN THE GLOBAL ATMOSPHERE WATCH PRO-
GRAMME

  Martin Steinbacher 

P6.42   ATMOSPHERIC STATION KRESIN U PACOVA, CZECH REPUBLIC-A UNIQUE RE-
SEARCH INFRASTURCTURE FOR STUDYING ATMOSPHERIC CHEMISTRY IN A 
CHANGING CLIMATE

  Milan Vana 

P6.43 GAW  EFFECTS OF CLIMATE CHANGE ON OZONE AND NITRIC ACID DEPOSITION
  Minjoong Kim
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P6.43  YS  EFFECTS OF CLIMATE CHANGE ON OZONE AND NITRIC ACID DEPOSITION
  Minjoong Kim

P6.44   CLIMATOLOGY AND SYNOPTIC VARIABILITY OF OZONO AT CERRO TOLOLO
  Patricio Velásquez

P6.45   SOURCE CONTRIBUTION ANALYSIS OF BLACK CARBON AEROSOLS IN SOUTH 
ASIA AND SURROUNDING REGIONS

  Rajesh Kumar 

P6.46   NEW UNCERTAINTY ANALYSIS OF THE CDIAC ESTIMATES OF FOSSIL FUEL 
CARBON DIOXIDE EMISSIONS

  Robert Andres 

P6.47   RELEASE AND CHARACTERISATION OF NON-METHANE HYDROCARBONS 
FROM FRACTURED SHALE

  Roberto Sommariva 

P6.48  YS  AEROSOL SIMULATIONS OF A NEW CHEMISTRY-CLIMATE MODEL (GRIMS-
CHEM)

  Seungun Lee

P6.49  GAW TWENTY YEARS TRACE GAS AND AEROSOL MONITORING AT GAW GLOBAL 
SITE HOHENPEISSENBERG

  Stefan Gilge 

P6.50   HIGH-RESOLUTION GLOBAL SIMULATIONS OF ATMOSPHERIC COMPOSITION
  Steven Pawson 

P6.51   ROLES OF TRANSPORT AND CHEMISTRY PROCESSES IN GLOBAL OZONE 
CHANGE ON MULTI-DECADAL TIME SCALE

  Takashi Sekiya 

P6.52   THE 2013 SMOKE SEASON: ELEVATED OZONE IN BOREAL FIRE PLUMES OB-
SERVED OVER CENTRAL EUROPE

  Thomas Trickl 

P6.53   USING METRICS TO QUANTIFY THE IMPACT OF AIR QUALITY POLICIES ON 
CLIMATE CHANGE

  William Collins 

P6.54   IMPACTS OF CHANGES IN NORTH ATLANTIC ATMOSPHERIC CIRCULATION 
ON PARTICULATE MATTER AND HUMAN HEALTH IN EUROPE

  Luca Pozzoli

P6.55   THREE-DIMENSIONAL VARIATIONS OF GREENHOUSE GASES OVER THE ASIA 
AND PACIFIC REGIONS MONITORED BY TWO JAPANESE REGULAR AIRCRAFT 
OBSERVATION PROGRAMS 

  Yukio Fukuyama 

P6.57    IMPACT OF EUROPEAN AEROSOL EMISSION REDUCTIONS ON THE ARCTIC 
CLIMATE

  Vidya Varma

P6.58   REDUCING UNCERTAINTY IN MODEL BUDGETS OF TROPOSPHERIC OZONE 
AND OH

  Oliver Wild
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P6.59   CHEMICAL CLIMATE EVOLUTION ABOVE THE MEDITERRANEAN BASIN
  Ricaud Philippe

P6.60   PREDICTION OF FUTURE OZONE AIR QUALITY IN SOUTHEAST ASIA USING 
THE NESTED REGIONAL CLIMATE MODEL WITH CHEMISTRY (NRCM-CHEM)

  Teerachai Amnuaylojaroen
P6.61   HUMANS VS NATURE AS DRIVERS OF TROPOSPHERIC GASES AND AEROSOL 

CHANGES OVER THE LAST THREE DECADES
  Nikolaos Daskalakis

P6.62   LONG-TERM SURFACE OZONE VARIABILITY IN THE MEDITERRANEAN BASIN
  Paolo Cristofanelli

P6.63   THE EFFECTS OF MID-LATITUDE STORMS ON TRACE GAS COMPOSITION US-
ING THE MACC REANALYSIS DATASET 

  Katherine Emma Knowland 
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KEYNOTE SPEAKERS ABSTRACTS

K1 - WHY DO WE DO THE (ATMOSPHERIC) SCIENCE WE DO?
AkkihebbAl RAmAiAh RAViShANkARA;
ColoRAdo StAte UNiVeRSity;
a.r.ravishankara@colostate.edu;

Atmospheric chemistry plays a central role in manyenvironmental issues of today. They 
include acid precipitation, ozone layerdepletion, air quality, and climate change. Atmos-
pheric chemistry also touches other key issues such as waterquality, ecosystem health, 
and the general sustainability of earth system.Therefore, atmospheric chemistry is done 
not only as a curiosity driven sciencebut also as a science with a purpose. In this context, 
I argue that atmosphericchemistry falls in what is called the Pasteur’s quadrant.[1]

I will discuss the major atmospheric processes, how theyinfluence environmental is-
sues, and what it takes to take this science touseful and usable form. In addition, Iwill 
highlight the issues that are likely to be most useful and where further workis needed. 
These issues will be exemplifiedby using my own research and experiences over the 
past few decades. 

K2 - GLOBAL ATMOSPHERIC WATCH - CELEBRATING 25 YEARS!
GReGoRy R. CARmiChAel

UNiVeRSity of iowA

gcarmich@engineering.uiowa.edu

The GlobalAtmosphere Watch (GAW) programme of WMO was established twenty-fi-
veyears ago. GAW is a partnership involving the Members of WMO, contributingnetworks 
and collaborating organizations and bodies which provides reliablescientific data and in-
formation on the chemical composition of the atmosphere,its natural and anthropogenic 
change, and helps to improve the understanding ofinteractions between the atmosphe-
re, the oceans and the biosphere.

GAW focal areas are aerosols, greenhouse gases, selected reactive gases, ozone, UV 
radiation and precipitation chemistry (oratmospheric deposition). GAW supports the 
WMO GAW Urban Research Meteorology andEnvironment (GURME) project and works 
together the Group of Experts onScientific Aspects of Marine Environmental Protection 
(GESAMP) as well as providesSand and Dust Storms Warning (SDS-WAS). GAW is con-
sideredthe atmospheric chemistry component of the Global Climate Observing System 
(GCOS).

In this talk we reflect on the evolution of the GAW programme and look forwardinto the 
decades to come.
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K3 - STRONGLY GROWING AIR POLLUTION AND RELATED MORTALITY, ESPECIALLY 
IN ASIA
lelieVeld JoS; JohN S. eVANS; mohAmmed fNAiS; deSpiNA GiANNAdAki; ANdReA pozzeR;
mAx-plANCk-iNStitUte foR ChemiStRy, mAiNz, GeRmANy; the CypRUS iNStitUte, NiCoSiA, CypRU-
S;hARVARd SChool of pUbliC heAlth;kiNG SAUd UNiVeRSity;the CypRUS iNStitUte;mAx plANCk iNS-
titUte foR ChemiStRy;
jos.lelieveld@mpic.de;jevans@hsph.harvard.edu;m_fnais@yahoo.com;d.giannadaki@cyi.
ac.cy;andrea.pozzer@mpic.de;

Air pollution by hazardous gases andfine particulate matter (PM2.5) has increased stron-
gly withindustrialization and urbanization. About 80% of the human population worldwi-
deis exposed to PM2.5 concentrations that are higher than the guidelineconcentration 
by the World Health Organization (10 µg/m3) and 35% tomore than 25 µg/m3 (EU Di-
rective). Recently, air pollution hasincreased at a particularly high pace in South and East 
Asia. We assess thepremature mortality and the years of human life lost caused by air 
pollution onregional and national scales, based on high-resolution global modelcalcula-
tions and the methodology of the Global Burden of Disease in 2010. Wedistinguish urban 
(including megacities) and non-urban air pollution relatedmortality, andestimate contri-
butions by road traffic, industry, biomass burning, residential cookingand heating, power 
generation, agriculture and natural sources. It appears that the global mean per capita 
mortalitycaused by air pollution is about 5 deaths per 10,000 person-years (about halfof 
that caused by tobacco smoking). We also present projections for the future(2025 and 
2050) based on a business-as-usual scenario, indicating a dramaticgrowth of air pollu-
tion related mortality, and suggesting the need for strong airquality control measures.

K4 - THE CLOSE LINKS BETWEEN THE BIOLOGICAL FUNCTIONING OF AMAZONIA 
AND ATMOSPHERIC CHEMISTRY
pAUlo ARtAxo

iNStitUte of phySiCS, UNiVeRSity of SAo pAUlo; UNiVeRSidAde de São pAUlo; UNiVeRSity of SAo 
pAUlo; fedeRAl UNiVeRSity of São pAUlo; AtmoSpheRiC phySiCS lAboRAtoRy. UNiVeRSidAde de São 
pAUlo; NAtioNAl iNStitUte foR AmAzoNiAN ReSeARCh [iNpA]; UNiVeRSity of SAo pA

artaxo@if.usp.br; hmjbarbosa@gmail.com; jbrito@if.usp.br; luvarizzo@gmail.com; dea.
arana@gmail.com; glauber.cirino@gmail.com; elisats@if.usp.br; ayanezserrano@yahoo.es

Amazonia is a place where the biology of the forest andatmospheric chemistry are very 
well coupled. Feedbacks are very strong betweenecosystem functioning, trace gases 
and aerosol emissions, cloud cover,precipitation, radiation balance and other key issues. 
In the wet season, alarge portion of the Amazon region constitutes one of the most pris-
tinecontinental areas, with very low concentrations of atmospheric trace gases andae-
rosol particles. The Large Scale Biosphere Atmosphere Experiment in Amazonia hasstu-
died the links between the functioning of the forest and the atmosphericcomposition for 
more than 20 years. Amazonian aerosols were characterized indetail, including aerosol 
size distributions, aerosol light absorption andscattering, optical depth and aerosol inor-
ganic and organic composition, amongothers properties.  Trace gases analyzedinclu-
des VOCs, ozone and CO. The central Amazonia site showed low aerosolconcentrations 
(PM2.5 of 1.3±0.7 µg m-3 and 3.4±2.0 µg m-3in the wet and dry seasons), with a median 
particle number concentration of 220cm-3 in the wet season and 2,200 cm-3 in the 
dry season.Aerosol mass spectrometry shows that organic aerosol accounts to 81% to 
thenon-refractory PM1 aerosol loading. The trace elements associated with naturalbio-
genic aerosols were K, P, Zn, and organic carbon. Aerosol light scatteringand absorption 
coefficients were very low during the wet season, increasing bya factor of 5, in the dry 
season due to long range transport of biomass burningaerosols reaching the forest site 
in the dry season. Aerosol single scatteringalbedo (SSA) is a low value of 0.84 in the wet 
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season. The mean directradiative forcing of aerosols at the top of the atmosphere (TOA) 
during the dryseason was a significant -5.6±1.7 Wm-2, averaged over the AmazonBasin. 
This change in the radiation balance caused increases in the diffuseradiation flux, with 
an increase of Net Ecosystem Exchange (NEE) of 18 to 29%for relatively high AOD. From 
this analysis, it is clear that land use changein Amazonia shows alterations of many at-
mospheric properties, and these changesare affecting the functioning of the Amazonian 
ecosystem in significant ways.
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INVITED SPEAKERS ABSTRACTS

SESSION 1 - ATMOSPHERE-SURFACE (OCEAN/VEGETATION/ICE) INTERACTIONS IN 
A CHANGING CLIMATE 

I1.1 - PROGRESS IN UNDERSTANDING THE EMISSIONS, CHEMISTRY AND IMPACTS OF 
REACTIVE HALOGENS
lUCy CARpeNteR; StepheN J ANdRewS; SiNA CoRiNNA hACkeNbeRG; kAtie ReAd; bARbARA dix; RAi-
NeR VolkAmeR

UNiVeRSity of yoRk; the UNiVeRSity of yoRk; UNiVeRSity of yoRk; UNiVeRSity of yoRk; depARt-
meNt of ChemiStRy ANd bioChemiStRy; depARtmeNt of ChemiStRy ANd bioChemiStRy

lucy.carpenter@york.ac.uk; stephen.andrews@york.ac.uk; sch506@york.ac.uk; katie.
read@york.ac.uk; barbara.dix@colorado.edu; rainer.volkamer@colorado.edu

Emissions of very short lived halogenated species (VSLS) – halogenated compounds 
with atmospheric lifetimes of less than 6 months - lead to ozone loss in the marine and 
polar troposphere and in the lower stratosphere, and are calculated to contribute a ne-
gative radiative flux at the tropical tropopause. The atmospheric chemistry of these 
compounds may also have impacts on nitrogen oxide speciation and abundance in the 
troposphere, as well as on nucleation of new particles in the marine atmosphere. Recent 
laboratory data suggests that very short lived inorganic precursors dominate marine 
iodine emissions. Yet, in the marine tropical free troposphere, IO concentrations remain 
elevated above the ocean surface, and together with reactive bromine may contribute 
several tens of percent to total ozone loss over much of the troposphere. In polar regions, 
sources of reactive iodine are a subject of debate and so far cannot explain high atmos-
pheric mixing ratios of iodine oxide radicals (IO) measured over Southern Ocean sea ice. 
This presentation discusses whether such observations ca

I1.2 - PROBING THE ATMOSPHERIC OXIDATION CAPACITY BASED ON AIRBORNE 
EDDY COVARIANCE MEASUREMENTS OF VOLATILE ORGANIC COMPOUNDS
thomAS kARl; pAwel miSztAl; hAflidi JoNSSoN; Alex GUeNtheR; ;
UNiVeRSity of iNNSbRUCk;UNiVeRSity of CAlifoRNiA At beRkeley;CeNteR foR iNteRdiSCipliNARy 
Remotely-piloted AiRCRAft StUdieS, moNteRey, CA, USA;pACifiC NoRthweSt NAtioNAl lAboRA-
toRy;;
thomas.karl@uibk.ac.at;pkm@berkeley.edu;hjonsson@nps.edu;alex.guenther@pnnl.gov;;

T. Karl1,2,+,*, P.K. Misztal3 Institute for Meteorology and Geophysics, University of Inns-
bruck, Innsbruck, Austria  2National Center for Atmospheric Research, Boulder, CO, USA  
3University of California at Berkeley, Berkeley, CA, USA  4Center for Interdisciplinary 
Remotely-Piloted Aircraft Studies, Monterey, CA, USA now at the Institute for Meteoro-
logy and Geophysics, University of Innsbruck, Austria  * corresponding author: Thomas 
Karl, Institute for Meteorology and Geophysics, University of Innsbruck, Innrain 52, 6020  
Innsbruck, Austria, email: thomas.karl@uibk.ac.at   Airborne flux measurements of VOC 
were performed over the Californian oak belts  surrounding Central Valley. We demons-
trate for the first time (1) the feasibility of  airborne eddy covariance measurements of 
reactive biogenic volatile organic compounds, (2) the effect of chemistry on the vertical 
transport of reactive species, such as isoprene, and (3) the applicability of wavelet analy-
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sis to estimate regional fluxes of biogenic volatile organic compounds. These flux mea-
surements demonstrate that instrumentation operating at slower response times (e.g. 
1-5s) can potentially still be used to determine eddy covariance fluxes in the mixed layer 
above land, where typical length scales of 0.5-3 km were observed. Flux divergence of 
isoprene measured in the planetary boundary layer (PBL) is indicative of OH densities 
in the range of 4-7 x 106airborne fluxes to the surface with Dahmköhler numbers (ratio 
between the mixing timescale to the chemical timescale) in the range of 0.3-0.9. Most 
of the isoprene is oxidized in the PBL with entrainment fluxes of about 10% compared 
to the corresponding surface fluxes. Entrainment velocities of 1-10 cm/s were measured. 
We present implications for parameterizing PBL schemes of reactive species in regional 
and global models.   , H.H. Jonsson4 , A.H. Goldstein3 and A.B. Guenther2 molecules / 
cm3 and allow extrapolation of

SESSION 2 - ATMOSPHERIC CHEMISTRY AND THE COUPLING BETWEEN BIOGENIC 
AND ANTHROPOGENIC EMISSIONS

I2.1 - ATMOSPHERE-BIOSPHERE INTERACTIONS DURING SOAS THROUGH MULTI-
PHASE CHEMISTRY
ANN mARie G. CARltoN; RodNey webeR; NGA lee (SAlly) NG; mARkUS petteRS; AthANASioS NeNeS

RUtGeRS UNiVeRSity; GeoRGiA iNStitUte of teChNoloGy; GeoRGiA iNStitUte of teChNoloGy; NoRth 
CARoliNA StAte UNiVeRSity; GeoRGiA iNStitUte of teChNoloGy

carlton@envsci.rutgers.edu; rweber@eas.gatech.edu; ng@chbe.gatech.edu; mdpetter@
ncsu.edu; athanasios.nenes@gatech.edu

Gas phase water-soluble organic matter (WSOMg) and aerosol liquid water (ALW) are 
ubiquitous and abundant in the troposphere.  Anthropogenic pollution drives fine mode 
ALW mass concentrations in the Eastern U.S. that impair visibility, affect regional cli-
mate, alter the local hydrological cycle and potentially modulate summertime organic 
particulate matter (PM) formation. Recent measurements during the Southern Oxidant 
and Aerosol Study (SOAS) from June 1 –July 15, 2013 indicate that liquid water was pre-
sent inevery aerosol sample. Campaign average ALW mass concentrations range from 
1-5 µg m-3, but were as high as73 µg m-3.When days with precipitation are excluded, 
ALW mass concentrations range from 3–20 µg m-3. Hygroscopic growth factors exhi-
bita diurnal pattern and exceed 2 on most days from 7-9am (local time), driven byRH 
and diel cycling in the hygroscopicity parameter kappa from 0.1 – 0.5 on the time scale 
of hours. During SOAS we observe that more than 90% of the organic aerosol mass is 
water-soluble and that aerosol mass spectrometry (AMS) measuredIEPOX, an indicator 
of biogenically-derived secondary organic aerosol (SOA), is linked with particle phase 
liquid water. The ability of inorganic aerosol species to increase ALW is well-established 
and routinely included in atmospheric models; however WSOMg partitioning to this wa-
ter and subsequent SOA formation is not. SOAS findings are not inconsistent with the 
hypothesis that ALWis anthropogenic and provide a mechanism by which anthropogenic 
pollutants may facilitate transfer of organic compounds, derived predominantly from the 
biosphere, from the gas phase to the particle phase. The previously reported estimate of 
the controllable fraction of biogenic SOA in the Eastern U.S.(50%), which did not include 
WSOMg partitioning to aerosol liquid water, may be too low.
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I2.2 - NOCTURNAL BIOGENIC VOC OXIDATION IN THE RESIDUAL LAYER: NIGHT FLI-
GHTS IN THE SOUTHEAST U.S. DURING SENEX 2013
SteVeN S. bRowN;
NAtioNAl oCeANiC ANd AtmoSpheRiC AdmiNiStRAtioN;
steven.s.brown@noaa.gov;

Oxidationof biogenic hydrocarbons, BVOC, by the nitrate radical, NO3, representsan im-
portant but highly uncertain mechanism by which anthropogenic (i.e., NO x)and biogenic 
emissions interact.  Forexample, some model studies suggest large organic aerosol mass 
attributable to NO3-BVOCreactions, but estimates from different models vary widely.  
One key uncertainty is the nighttimeoxidation of BVOC in the residual boundary layer, 
where a large mass of BVOCfrom the previous day’s emission resides, but where measu-
rements are extremelysparse.

TheSENEX campaign took place in June and July of 2013 in the southeast U.S., aregion 
with large biogenic and anthropogenic emissions.  There were several nighttime research 
flightsof the NOAA P-3 aircraft that extensively sampled the residual layer, and thatoc-
casionally probed the nocturnal boundary layer during low approaches toairfields.  Mea-
surements includedspeciated BVOC, nighttime oxidants (NO3 and O3), BVOCoxidation 
products and aerosol mass and composition.  This presentation will examine budgets 
fornighttime BVOC oxidation, particularly in the residual layer.  It will address competi-
tion between NO3and O3, the potential for organic nitrate and organic aerosolforma-
tion, and the changes in nighttime oxidative capacity that has resultedfrom declining 
anthropogenic emissions of NO x in the U.S.

SESSION 3 - INTERACTIONS BETWEEN AEROSOLS, CLOUDS AND PRECIPITATION 

I3.1 - THE CHEMICAL AND PHYSICAL EVOLUTION OF COMPLEX CLOUD CONDENSA-
TION NUCLEI
AkUA ASA-AwUkU

UNiVeRSity of CAlifoRNiA, RiVeRSide

akua@engr.ucr.edu

Akua Asa-Awuku Bourns College of Engineering (CE-CERT), University of California-Ri-
verside, Riverside, CA, USA 92521  Particle number, size, and chemical composition infor-
mation is important for constraining and predicting cloud condensation nuclei concentra-
tions. The more complex the aerosol source, the more difficult it becomes to understand 
the changing chemical and physical properties of the cloud condensation nuclei (CCN). 
In this presentation we examine the chemical and physical evolution of CCN from con-
trolled laboratory and aged chamber sources. Chamber experiments were conducted 
at the UC-Riverside Center for Environmental Research and Technology (CE-CERT) At-
mospheric Processes Lab. The nature and prediction of organic CCN are discussed. Spe-
cifically, the impact of surface tension, mixing state, and particle morphology of aerosol 
from a diverse set of sources are presented. The effects on extended ?-Köhler theory and 
the observed hygroscopicity, ? are shown. Results indicate that prevalent assumptions 
can shift the perceived the hygroscopicity parameter ? by 0.15 or more.
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I3.2 - PROCESS LEVEL ANALYSIS OF INVIGORATION IN WARM CONVECTIVE 
CLOUDS
ilAN koReN; GUy dAGAN; oRit AltARAtz; ReUVeN h. heiblUm;
weizmANN iNStitUte of SCieNCe;weizmANN iNSt. of SCieNCe;weizmANN iNSt. of SCieNCe;weizmANN 
iNSt. of SCieNCe;
Ilan.Koren@weizmann.ac.il;guy.dagan@weizmann.ac.il;ORIT.ALTARATZ@weizmann.
ac.il;reuven.heiblum@weizmann.ac.il;

Cloudinvigoration hypothesis links changes in aerosol loading to changes inconvective 
cloud size, vertical extent and precipitation patterns. It suggeststhat aerosol effects on 
the droplets size distribution in the micro-scale are coupledto dynamical processes such 
that it affects the macro-scale water massdistribution of the cloud.

Invigorationsuggests that clouds forming under polluted conditions are larger and for-
mstronger rain-rates. Out of the variety of all aerosol effects on clouds, it isone of the 
most debated. Most studies that showinvigoration focus mainly on deep convective 
clouds that have mixed and coldphase regions, while similar studies on warm convective 
clouds showcontradicting evidences.

Here we closelyanalyze the co-evolution in time and space of the cloud’s key processes. 
It isdone for different thermodynamic conditions, allowing us to understand thesyner-
getic effects of aerosol and environmental setting. Such analysis providesnew insight on 
processes that link micro and macro scales in the cloud, settingthe stage for understan-
ding why and wheninvigoration can be expected.

SESSION 4 - ATMOSPHERIC CHEMISTRY AND URBANIZATION: FROM LOCAL TO THE 
GLOBAL SCALES

I4.1 - MODELLING DIFFERENT SPATIAL SCALES
miChAel GAUSS

NoRweGiAN meteoRoloGiCAl iNStitUte

michael.gauss@met.no

The European FP7 project CityZen ended a long time ago, but the environmental issues 
related to megacities live on. In regard to atmospheric science, these issues necessitate 
concerted research on different spatial domains, all the way from local to global scales. 
They comprise important research topics within air quality and climate science as well 
as interactions between air pollution and climate change. Real solutions to these issues 
must be found through improved communication between science, policy makers, the 
industry and society as a whole. In this presentation the main outcomes of the CityZen 
project will be presented briefly, and various examples will be given of how research on 
the topics, which were addressed in CityZen, has continued through numerous other 
programmes, such as the EU-FP7 projects MACC-II, PANDA, PEGASOS, and IMPACT2C, 
but also within the EMEP programme under the UN ECE, in the recent past. Emphasis 
will be put on climate-chemistry interactions and the couplings between different spatial 
scales, but the policy dialogue will also be touched upon.
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I4.2 - COMBINING GREENHOUSE GASES EMISSION MITIGATION AND HEALTH CO
-BENEFITS DUE TO REDUCTION OF LOCAL AIR POLLUTANTS: A GLOBAL PERSPEC-
TIVE
pAUlo hiláRio NASCimeNto SAldiVA;
UNiVeRSidAde de São pAUlo;
pepino@usp.br;

Health co-benefits of policies designed to reduceGHG emissions are well recognized. 
Active transportation,improvements in household energy efficiency and low emission 
powerplants are classic examples of measures that promote significant andimmediate 
positive effects on human health.

However, the magnitude ofhealth co-benefits of GHG mitigation varies significantly 
across theglobe. Differences in the technology employed to produce energy andmobility 
lead to a condition that for a given amount of GHG emissiondeveloping countries usually 
produce substantiallyhigher levels ofparticles and ozone precursors, ambient pollutants 
with robustassociations with adverse health effects. High population density andhigh 
levels of ambient air pollution is a frequent combination in themegacities of developing 
countries, increasing

the vulnerability ofurban dwellers in these hot spots of elevated exposure intensity.Thus, 
GHG policies that result in simultaneous reduction in local airpollutants have a marked 
positive health impact particularly inregions with low technologic efficiency. These heal-
th benefits reducethe economic burden of disease and should be taken into account 
whenimplementing public policies aimed to GHG mitigation, mainly in ascenario where 
local governances deal with limited resources. In thispresentation, local examples will 
be presented to illustrate thepotential use of health co-benefits to drive GHG mitigation 
policies.In addition, some aspects of the global pattern of technologicalinefficiency of 
energy production will be presented to provide asnapshot of where scientific and tech-
nologic partnerships willpromote significant health co-benefits.

I4.3 - AIR POLLUTION IN CHINA: SCIENTIFIC AND PUBLIC POLICY CHALLENGES
toNG zhU

pekiNG UNiVeRiSty

tzhu@pku.edu.cn

Sever air pollution in China has in recent years caused intensive public, media and go-
vernmental attention. Many questions need to be answered about the air pollution in 
China, such as how harmful is the air pollution, especially PM2.5? Why suddenly so many 
reports about sever air pollution, is the air in China getting more polluted? How to design 
a policy that can control the air pollution most efficiently?

After updated the national Ambient Air Quality Standards in 2012 and included PM2.5 
as one of the critical air pollutants, in 2013, Chinese central government released for the 
first time the “Air Pollution Prevention and Control Action Plan”. The plan has set goals to 
reduce annual mean concentration of PM2.5 up to 25% in 2017 in different regions in Chi-
na. If the ambitious goals were achieved, this could be the most significant air pollution 
reduction in such a short time that affects so many people in human history. 

To achieve these goals, however, there are enormous scientific and public policy challen-
ges to deal with. For example:

Identify the key components, size fraction of PM that have the largest health effects;  
and identify the sources of PM that has the most harmful effects on human health and 
ecosystem.
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Reduce the uncertainty in health risk assessment.

Understand complicate chemical transformation processes in air pollution formation 
with intensive emissions from industry, power plant, vehicles, agriculture.

Interactions between air pollution, PBL, and atmospheric circulation at different scales. 
The accountability, feasibility, effectiveness, and efficiency of air pollution control poli-
cies. Integrate multi-pollutant control and achieve co-benefit with climate and energy 
policy. Regional coordinated air pollution control.The largest challenge in China for air 
pollution control remains how to strength the link between science and policy.

SESSION 5 - ATMOSPHERIC CHEMISTRY FUNDAMENTALS

I5.1 - THE ROLE OF CRIEGEE INTERMEDIATES IN TROPOSPHERIC CHEMISTRY
CARl J. peRCiVAl

UNiVeRSity of mANCheSteR

carl.percival@manchester.ac.uk

Carbonyl oxides, known as “Criegee intermediates” after Rudolf Criegee, who proposed 
their participation in ozonolysis,1 are important species in tropospheric chemistry. Most 
carbonyl oxides in the troposphere are produced by ozonolysis, but other tropospheric 
reactions can also produce Criegee intermediates.2, 3 However, until recently2, 4 no 
Criegee intermediate had been observed in the gas phase, and information about the 
reactivity of Criegee intermediates in gas-phase ozonolysis or in the troposphere have 
relied on indirect determinations.5, 6

In this work, the reactions of the three simplest Criegee intermediates, CH2OO, CH-
3CH2OO, CH3CHCH2OO with NO2, NO, H2O and R1R2C(O) and SO2 have been measu-
red by laser photolysis / tunable synchrotron photoionization mass spectrometry. Diio-
domethane, Diiodoethane and diiodopropane photolysis produces RI radicals, which 
react with O2 to yield ROO + I, where R = CH2,CH3CH2 and CH3CH2CHOO The Criegee 
intermediates are reacted with a large excess of SO2 and both the disappearance of 
Criegee intermediates and the formation of reaction products are observed by time-re-
solved photoionization mass spectrometry, as shown in figure 1. Rate coefficients at 298 
K (and 4 Torr) of (3.9 ± 0.7) × 10-11 cm3 molecule-1 s-1 for CH2OO + SO2 and of (2.4 ± 
0.3) × 10-11 cm3 molecule-1 s-1 for CH3CH2OO + SO2 and of (1.1 ± 0.3) × 10-10 cm3 mo-
lecule-1 s-1 for CH3CH2CHOO + SO2 have been obtained.

The reaction pathways that these Criegee intermediates follow, on production from ozo-
nolysis of carbon-carbon double bonds in the atmosphere, play a pivotal role in sha-
ping the composition of the Earth’s lower atmosphere. The direct measurements of the 
reactivity of CIs2,7,8 have shown that reactivity of CI is orders of magnitude higher than 
previously thought. Thus the oxidative flux of the atmosphere through CIs will play a 
significant role in governing atmospheric composition. Placing the present results into 
a tropospheric chemistry model8 implies a substantial role of Criegee intermediates in 
sulfate chemistry and Organic acids. In this work we will show that CIs have a significant 
impact on aerosol formation in the atmosphere.

References

(1) Criegee, R.; Wenner, G. Liebigs. Ann. Chem. 1949, 564, 9.
(2) Welz et al., Science 2012, 335, 204.
(3) Asatryan; Bozzelli, Phys. Chem. Chem. Phys. 2008, 10, 1769.
Fig. 1. The photoionization spectrum for the production of hydroxyl acetone formed 
from the unimolecular decomposition of acetone oxide.
(4) Taatjeset al., J. Am. Chem. Soc., 2008, 130, 11883.
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(5) Johnson and Marston, Chem. Soc. Rev. 2008, 37, 699.
(6) Donahue et al., Phys. Chem. Chem. Phys. 2011, 13, 10848.
(7) Taatjes, et al., Science 2013, 340, 177.
(8) Percival et al., Faraday Discussions, 2013, 165, 45.

I5.2 - HETEROGENEOUS CHEMISTRY OF ISOPRENE-DERIVED EPOXIDES LEADING 
TO SECONDARY ORGANIC AEROSOL FORMATION
JASoN doUGlAS SURRAtt; yiNG-hSUAN liN; SRi hApSARi bUdiSUliStioRiNi; theRAN p. Riedel; mAt-
thieU RiVA; xiNxiN li; tiANqU CUi; zheNfA zhANG; hAofei zhANG; weRUkA RAttANAVARAhA; mAiko 
ARAShiRo; AVRAm Gold

UNiVeRSity of NoRth CARoliNA At ChApel hill; UNiVeRSity of NoRth CARoliNA At ChApel hill; 
UNiVeRSity of NoRth CARoliNA At ChApel hill; UNiVeRSity of NoRth CARoliNA At ChApel hill; 
UNiVeRSity of NoRth CARoliNA At ChApel hill; UNiVeRSity of NoRth CARoliNA At ChA

surratt@unc.edu; yhslin@live.unc.edu; saribudi@live.unc.edu; triedel@unc.edu; mat-
thieu@live.unc.edu; xinxinl@live.unc.edu; tcui@live.unc.edu; zhenfaz@email.unc.edu; 
hfzhang@berkeley.edu; weruka@live.unc.edu; arashiro@live.unc.edu; golda@email.unc.
edu

Isoprene is now recognized as a source of secondary organic aerosol (SOA). Increasing 
our fundamental chemical understanding of isoprene-derived SOA formation is key to 
improving existing air quality models, especially in the southeastern U.S. where models 
currently underestimate observations. By combining organic synthesis, computational 
calculations, mass spectrometry, smog chamber studies, flow tube studies and field 
measurements, we show that reactive epoxides, which include methacrylic acid epoxide 
(MAE) and isomeric isoprene epoxydiols (IEPOX), produced from the photochemical 
oxidation of isoprene are key to SOA formation. Furthermore, anthropogenic pollutants 
(sulfate aerosol) enhance isoprene-derived epoxides as an SOA source. In the laboratory, 
we find that the reactive uptake of synthetic IEPOX and MAE onto acidified sulfate aero-
sol yields known isoprene-derived SOA tracers (2-methlytetrols, 2-methylglyceric acid, 
C5-alkene triols, 3-methyltetrahydrofuran-3,4-diols, dimers and organosulfates) that we 
measure in fine aerosol collected from multiple sites (i.e., Atlanta, GA, Yorkville,GA, Look 
Rock, TN, Centerville, AL, and Birmingham, AL) across the southeastern U.S. using gas 
chromatography/mass spectrometry (GC/MS) and liquid chromatography coupled to 
diode array detection and electrospray ionization high-resolution quadrupole time-of-
flight mass spectrometry (LC/DAD-ESI-QTOFMS). Notably, IEPOX- and MAE-derived 
SOA tracers account for a significant mass fraction (10-20%) of ambient organic aerosol. 
Moreover, real-time continuous chemical measurements of fine aerosol made using an 
Aerodyne Aerosol Chemical Speciation Monitor (ACSM) during summers 2011 and 2013 
resolved an IEPOX-oxygenated organic aerosol (IEPOX-OOA) factor when applying po-
sitive matrix factorization (PMF) to the organic mass spectral time series. This factor 
is found to account for upwards of 33% of the fine OA mass in certain locations and is 
strongly correlated with IEPOX-derived SOA tracers and sulfate, and to some extent with 
aerosol acidity. We have also investigated the heterogeneous kinetics of MAE and trans
-b-IEPOX using a flow reactor coupled to the HR-ToF-CIMS and a scanning electrical 
mobility sizing system (SEMS). The reaction probability, also called the reactive uptake 
coefficient, is calculated for MAE and IEPOX on 1-2 component aerosol particles under 
various aerosol compositions and environmental conditions in order to probe the che-
mical drivers of the epoxide uptake. Implications of this chemistry on air quality, climate, 
and human health will be discussed.



SCIENTIFIC PROGRAM

71

SESSION 6 - ATMOSPHERIC CHEMISTRY IN A CHANGING CLIMATE 

I6.1 - CONNECTING CLIMATE CHANGE, AIR POLLUTION, AND HUMAN HEALTH
J. JASoN weSt; RAqUel A SilVA; SteVeN J. Smith; yUqiANG zhANG; VAiShAli NAik; SUSAN C. 
ANeNbeRG; zAChARiAh AdelmAN; meRidith m. fRy; lARRy w. hoRowitz; JeAN-fRANCoiS lAmARqUe; 
dRew ShiNdell;
UNiVeRSity of NoRth CARoliNA;UNiVeRSity of NoRth CARoliNA;JoiNt GlobAl ChANGe ReSeARCh 
iNStitUte;UNiVeRSity of NoRth CARoliNA;UCAR/NoAA GeophySiCAl flUid dyNAmiCS lAboRA-
toRy;eNViRoNmeNtAl pRoteCtioN AGeNCy;UNiVeRSity of NoRth CARoliNA;UNiVeRSity of NoRth

jasonwest@unc.edu;rasilva@email.unc.edu;ssmith@pnl.gov;yuqiangz@live.unc.edu;v-
naik@ucar.edu;Anenberg.Susan@epamail.epa.gov;zac@unc.edu;Fry.Meridith@epamail.
epa.gov;lwh@gfdl.noaa.gov;lamar@ucar.edu;dshindell@giss.nasa.gov;

Climate and air pollution areinterrelated: i.) air pollutants affectclimate, ii.) climate chan-
geinfluences air pollution, and iii.)the major sources of air pollutants and greenhouse 
gases (GHGs) are shared suchthat actions to address emissions of one type of pollutant 
often influences theother.  Here we quantify some of theselinkages to understand their 
importance, highlighting effects on humanhealth.  We use the ACCMIP ensemble ofglo-
bal chemistry-climate models (simulations for 2000 relative to 1850) to estimatethat at 
present 470,000 (140,000-900,000) people die prematurely each year dueto anthro-
pogenic outdoor ozone, with 2.1 (1.3-3.0) million deaths annually dueto anthropogenic 
PM2.5.  Pastclimate change is estimated to have had only a small influence on these 
totals,with different models disagreeing on the sign of the climate influence.  We then 
show new findings of future airpollution health impacts, and of the contribution of pro-
jected future climatechange, using the ACCMIP simulations of future air quality under 
the RCPscenarios. 

We then present theco-benefits of global GHG mitigation for global air quality and hu-
man health, estimatedfor the first time via two mechanisms: reducing co-emitted air 
pollutants, andslowing climate change and its influence on air quality.  RCP4.5 is analy-
zed as a global mitigationscenario relative to its reference scenario, and we find that 
this mitigation avoids0.5±0.2, 1.3±0.5, and 2.2±0.8 million air pollution related deaths in 
2030,2050, and 2100.  When monetized, thesehealth benefits exceed the GHG mitiga-
tion costs in 2030 and 2050.  We also find that the co-benefits of reducingco-emitted 
air pollutants far exceed the co-benefits via slowing climatechange.  Results from our 
continued workto downscale these co-benefits results to the United States will also be-
presented, allowing understanding of co-benefits at finer spatial resolutionand of the 
co-benefits from domestic versus foreign GHG reductions.

I6.2 - HERDING CATS OR HERDING SHEEP? A MULTI-MODEL PERSPECTIVE ON 
TROPOSPHERIC OZONE
pAUl yoUNG

lANCASteR UNiVeRSity, Uk
paul.j.young@lancaster.ac.uk

Various global multi-model studies have investigated troposphericozone changes over 
multi-decadal timescales. Several robust features emerge,which – for instance – allows 
the IPCC to associate high confidence in theradiative forcing associated with ozone in-
creases between 1750 and the presentday. However, such quantities hide the spread 
in results between differentmodels, particularly when looking at seasonal and regional 
scales, and includingfor comparisons with observations. What can we learn about our 
scientificunderstanding from the model spread? What can we learn about models from 
themodel spread? And can we make recommendations for deficient or missingproces-
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ses if we wish to use our models for environmental prediction? Of course,these questions 
also have to be asked in the context of what we want the model(s)to do (air quality, cli-
mate, stratospheric ozone depletion etc.).

My presentation will draw on results frommulti-model experiments conducted in support 
of the most recent IPCC report(CMIP5 and ACCMIP), with an eye to the expected out-
comes from the ongoingChemistry-Climate Model Initiative (CCMI) model simulations.
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ORAL ABSTRACTS

SESSION 1 - ATMOSPHERE-SURFACE (OCEAN/VEGETATION/ICE) INTERACTIONS IN 
A CHANGING CLIMATE

S1.1 - IN-SITU AND SATELLITE OBSERVATIONS IN THE AMAZON BASIN AND VARIA-
TIONAL INVERSE MODELLING INDICATE INCREASED DRY-SEASON EMISSIONS OF 
METHANE
ChRiStopheR JAmeS wilSoN; mARtyN ChippeRfield; mANUel GlooR; JohN b. milleR; lUCiANA V. 
GAtti; lUANA SANtAmARiA bASSo; RobeRt pARkeR

UNiVeRSity of leedS; UNiVeRSity of leedS; UNiVeRSity of leedS; eSRl, NoAA; ipeN; ipeN; UNi-
VeRSity of leiCeSteR

c.wilson@leeds.ac.uk; martyn@env.leeds.ac.uk; eugloor@googlemail.com; John.B.
Miller@noaa.gov; lvgatti@gmail.com; luanabasso@gmail.com; rjp23@leicester.ac.uk

Methane(CH4) is a greenhouse gas that is emitted from a range of anthropogenic and-
natural sources, and since the industrial revolution its mean atmosphericconcentration 
has climbed dramatically. CH4 produces a relatively highradiative forcing effect upon 
the Earth’s climate, and its atmospheric lifetimeof approximately 10 years makes it an 
appealing target for the mitigation ofclimate change.

However,the spatial and temporal variation of CH4 emissions are not well understood,-
though in recent years a number of top-down and bottom-up studies haveattempted 
to construct improved emission budgets. However, some top-downstudies suffer from 
poor observational coverage near the Amazon basin, particularlyin the planetary bou-
ndary layer. Since emissions from this region, comingmainly from wetland and burning 
sources, are thought to be relatively high,additional observations in this region would 
greatly help to constrain thegeographical distribution of the global CH4 emission bu-
dget. To this end, regularflask measurements of CH4 and other trace gases have been 
taken during flightsover four Amazonian sites since 2010, as part of the AMAZONICA 
project.Meanwhile, the GOSAT satellite has been used to retrieve global column-avera-
geCH4 concentrations since mid-2009.

Wepresent an assessment of Amazonian methane emissions for 2010 and 2011 usingthe 
TOMCAT Chemical Transport Model and the new variational inverse model,INVICAT. The-
se models are used to attribute methane variations at each Amazon siteto a source type 
and region, to assess the ability of our current CH4 fluxestimates to reproduce these ob-
servations and to produce improved posterioremission estimates through assimilation of 
atmospheric observations. This studyrepresents the first use of the INVICAT scheme to 
constrain emissions of anyatmospheric trace gas. Whilst there is generally good agree-
ment between themodel and the observations prior to data assimilation, some high-me-
thane eventsindicated by the observations are not captured by the model. We assimilate 
observationsfrom the NOAA surface measurement network, from the AMAZONICA air-
craft and fromGOSAT, and find that tropical South American CH4 emissions approach 
50Tg(CH4)/yr, ~10 Tg(CH4)/yr larger than first thought, largely due tolarger-than-expec-
ted emissions in the local dry season.
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S1.2 - NITROUS OXIDE RELEASE FROM AGROPRODUCTION OF BIODIESEL CONFIR-
MS GLOBAL WARMING REDUCTION BY REPLACING FOSSIL FUELS IN NORTHEAST 
BRAZIL
tANiA mASCAReNhAS tAVAReS; CARoliNA leoNoR  wilCheS ARCiNieGAS; SéRGio telleS de oliVA; 
Rodolfo RoJAS GUARíN; dieGo dA SilVA VASCoNCelloS; CAmilA CARVAlho de oliVeiRA SANtoS; ;
UNiVeRSidAde fedeRAl dA bAhiA;UNiVeRSidAde fedeRAl dA bAhiA;UNiVeRSidAde fedeRAl dA 
bAhiA;UNiVeRSidAde fedeRAl dA bAhiA;UNiVeRSidAde fedeRAl dA bAhiA;UNiVeRSidAde fedeRAl dA 
bAhiA;;
ttavares@ufba.br;clwilchesa@gmail.com;oliva@ufba.br;rodolforojas@gmail.com;diego-
vasconcellos_007@hotmail.com;cabejhus@yahoo.com.br;;

Brazil is among the world leaders in biofuel production.Biodiesel is produced from 
soybean in the tropical shrub forest, and also byother oilseed plantations (castor and 
sunflower seed) in the semiaridzone. Nitrous oxide, N2O, is a greenhouse gas with an 
averageglobal warming potential (GWP) 300 times larger than an equal mass of CO2 ina 
100years horizon. The main source of N2O is nitrogen fixation insoil by bacteria, which is 
enhanced by the use of nitrogen chemicalfertilization. Thus the advantage of CO2 saved 
by the use ofbiofuels has been questioned due to the release of N2O [1].

Comparisonsof measured N2O fluxes from the original tropical forested areas andfrom 
experimental fields of substitution plantations under controlledconditions were made 
as follows: Atlantic forest (in an area of transition tothe semiarid zone) and in two areas 
changed for castor oil and sunflowerplantations for biodiesel; Cerrado, a semiarid shrub 
forest, and an areachanged to soybean plantation. For social purposes evaluation, mea-
surementswere undertaken in cassava plantation which substituted former forested 
areas.Sampling design consisted of intensive five-day sampling campaigns in parallelat 
the native forest and the substituted plantation in each region.

Sampling andanalytical methodology were the same for all measurements: N2Oemitted 
from the soil was collected using staticchambers. N2O was determined by gas chroma-
tographywith electron capture detection.

Taking inconsideration local agricultural modern practices as well as variation in N2Oe-
missionsfrom plantation cycle period, diurnal variations, differences between plantedli-
nes (where chemical fertilization or bacteria inoculated seeding for soybeantakes place) 
and alleys between planted lines and the period of plantationrest, N2O mean fluxes and 
annual emissions from the original forestsproved to be higher than those of all oilseed 
plantations studied, and alsofrom cassava plantation, indicating that the substitution of 
original tropicalforest by different plantations for agro-biodiesel production- or even 
bysubsistence crop -reduces N2O emissions from soil, and thus does notnegate global 
warming reduction of replacing fossil fuels.

S1.3 - FIRE AND SMOKE IN THE AMAZON BASIN: A COMBINED STATISTICS
yiNoN RUdiCh; Amit kUmAR miShRA; yoAV lehAhN; ilAN koReN

depARtmeNt of eNViRoNmeNtAl SCieNCeS ANd eNeRGy ReSeARCh,weizmANN iNStitUte of SCieNCe; 
weizmANN iNStitUte of SCieNCe; weizmANN iNStitUte of SCieNCe; weizmANN iNStitUte of SCieNCe

yinon.rudich@weizmann.ac.il; amit.mishra.jnu@gmail.com; yombav@gmail.com; Ilan.
Koren@weizmann.ac.il

Informationof fires retrieved from satellites could be a very useful tool in monitorings-
moke loading in major biomass burring regions. This study analyzed a combinedstatis-
tics of fire and smoke loading during burningseasons (June-November) for 2002-2012 
in the Amazon Basin using MODIS andAERONET observations. A significant positive 
correlation (~0.92) between firecounts and aerosol optical depth (AOD) indicate that 
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the majority of aerosolsduring burning season are produced by fire. The correlations are 
enhanced whenthe analysis is performed at coarser spatial and temporal resolutions, 
possiblydue to dispersion/advection of smoke, which nullifies small variations between-
fire and smoke when looks at longer time and larger spatial scales. The firecounts for 
a 10x10 pixel regions shows maximumcorrelation with the AOD measured at regions 
~100-200 km westward from thelocation of the fire. This result could be understood as 
dynamics associatedwith westward advection of smoke aerosols from each fire location.

S1.4 - OBSERVATIONS OF ATMOSPHERIC ACETONITRILE IN THE MID-LATITUDES 
OF THE SOUTHERN HEMISPHERE AND ITS GLOBAL DISTRIBUTION AWAY FROM 
BIOMASS BURNING INFLUENCES
iAN GAlbAlly; wAyNe VeRNoN kiRStiNe; eRiN dUNNe; SARAh lAwSoN; SUzie molloy

CommoNweAlth SCieNtifiC ANd iNdUStRiAl ReSeARCh oRGANiSAtioN (CSiRo); CSiRo mARiNe ANd 
AtmoSpheRiC ReSeARCh; CSiRo mARiNe ANd AtmoSpheRiC ReSeARCh; CSiRo; CSiRo mARiNe ANd 
AtmoSpheRiC ReSeARCh

Ian.Galbally@csiro.au; kirstine@net-tech.com.au; erin.dunne@csiro.au; sarah.lawson@
csiro.au; Suzie.Molloy@csiro.au

New measurements of acetonitrile from eight campaigns in the Southern Hemisphere 
are presented.  These increase the available Southern Hemisphere acetonitrile observa-
tions made away from biomass burning plumes (that is, in the background troposphere) 
from 36 days to over 300 days coverage. These observations are combined with existing 
observations in background air from the Southern and Northern Hemispheres to provide, 
for the first time, a global view of acetonitrile in the background atmosphere. The mean 
mixing ratio of acetonitrile in the unpolluted troposphere of the Southern Hemisphere 
is less than half of that in the Northern Hemisphere, and may be lower still due to the 
absence of observations in the southern polar regions. In both hemispheres there is a de-
crease in acetonitrile in background air moving from the tropics to temperate latitudes.  
Both these features are consistent with the major source of acetonitrile being biomass 
burning in the tropics, mainly in the Northern Hemisphere. The observations in urban 
areas of both hemispheres show greater acetonitrile concentrations in some cities com-
pared with the background atmosphere. This appears to be due to local biomass bur-
ning.  Comparisons conducted with a two-hemisphere atmospheric box model indicate 
that the biomass burning source and sinks, both by dry deposition over the continents 
and destruction within the oceans, are required to match the observations.

S1.5 - SPATIO-TEMPORAL VARIABILITY OF BIOGENIC ISOPRENE EMISSIONS AND 
THEIR IMPACT ON ATMOSPHERIC CHEMICAL COMPOSITION
kAteRiNA SiNdelARoVA; ClAiRe G; tRiSSeVGeNi StAVRAkoU; JeAN-fRANCoiS mUlleR; olAf SteiN; 
mARtiN SChUltz; Alex GUeNtheR; ;
lAboRAtoiRe AtmoSphèReS, milieUx, obSeRVAtioNS SpAtiAleS;lAtmoS, iNStitUte pieRRe SimoN 
lAplACe, pARiS, fRANCe; mAx plANCk iNStitUte foR meteoRoloGy, hAmbURG, GeRmANy; UNiVeRSi-
t;belGiAN iNStitUte foR SpACe AeRoNomy;belGiAN iNStitUte foR SpACe AeRoNomy;iNS

katerina.sindelarova@latmos.ipsl.fr;cgranier@latmos.ipsl.fr;trissevgeni.stavrakou@aero-
nomie.be; jean-francois.muller@aeronomie.be;o.stein@fz-juelich.de;m.schultz@fz-jueli-
ch.de;guenther@ucar.edu;;

The Model of Emissions ofGases and Aerosols from Nature (MEGANv2.1) together with 
the Modern-Era RetrospectiveAnalysis for Research and Applications (MERRA) meteo-
rological fields was usedto estimate biogenic VOC emissions over the period of 30 years.
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The estimates of isoprene, themost abundant biogenic VOC species, from four different 
emission datasets werestudied in more detail with special focus on spatial and tem-
poral emissionpatterns. In addition to MEGAN-MACC inventory we selected two other 
bottom-upinventories (GUESS-ES, BISA-bottom-up) and one top-down inventory(BI-
SA-top-down) for the comparison. Both BISA datasets were calculated by theMEGAN 
model driven by the ECMWF meteorological fields. The BISA-top-downemissions were 
constrained with the satellite retrievals of formaldehyde byapplying the inverse mode-
ling technique in the chemical transport modelIMAGESv2. The GUESS-ES dataset was 
calculated by an emission model coupled withthe dynamic global vegetation model LPJ-
GUESS. The comparison of emissiondistribution in different geographical regions shows 
substantial discrepanciesbetween the datasets with differences in total emissions up to 
factor of 2-3.

Isoprene estimates from allmentioned datasets were used in the chemical transport mo-
del MOZARTv3.5 and theimpact of different isoprene emission levels on concentration of 
atmospheric chemicalspecies such as formaldehyde, carbon monoxide and tropospheric 
ozone wasstudied. Comparison of the MOZART model results with satellite observations 
ofthese species will be discussed.

S1.6 - MARINE PRIMARY AND SECONDARY AEROSOL EMISSIONS RELATED TO 
SEAWATER BIOGEOCHEMISTRY FROM A MESOCOSM STUDY
kARiNe SelleGRi; AlliSoN SChwieR; JoRGe pey; RoSe ClemeNCe; AURélie même; heleN lANGley 
dewitt; SébAStieN mAS; bRUNo ChARRieRe; RiChARd SempéRé; NiColAS mARChANd; bARbARA d 
ANNA

lAboRAtoiRe de météoRoloGie phySiqUe (lAmp); lAmp-CNRS; lCe; opGC; iRCelyoN; UNi-
VeRSite of Aix mARSeille; medimeeR; mio; mio; lCe; iRCelyoN
K.Sellegri@opgc.cnrs.fr; A.Schwier@opgc.univ-bpclermont.fr; jorge.pey@univ-amu.
fr; c.rose@opgc.univ-bpclermont.fr; aurelie.meme@ircelyon.univ-lyon1.fr; langleydew@
gmail.com; sebastien.mas@univ-montp2.fr; bruno.charriere@univ-amu.fr; richard.sem-
pere@univ-amu.fr; ni

Marine aerosol particles contribute significantly to the global aerosol load and conse-
quently has an important impact on both the Earth’s albedo and climate. Different fac-
tors influence the way they are produced from the sea water and transferred to the 
atmosphere. The sea state (whitecap coverage) and sea water temperature influence the 
size and concentration of primarily produced particles, but also biogeochemical charac-
teristics of the sea water may influence both the physical and chemical fluxes. In order 
to study marine emissions, one approach is to use semicontrolled environments such as 
mesocosms. Within the SAM project (Sources of marine Aerosol in the Mediterranean), 
we characterize the primary Sea Salt Aerosol (SSA) and Secondary aerosol formation 
by nucleation during mesocosms experiments performed in May 2013 at the Oceano-
graphic and Marine Station STARESO in western Corsica. We followed both water and 
air characteristics of three mesocosms containing an immerged part filled with 3,3 m3 
of sea water and an emerged part flushed with filtered natural air. While one of these 
mesocosms was left unchanged as control, the two others were enriched by addition 
of nitrates and phosphates respecting Redfield ratio (N:P = 16) in order to create diffe-
rent levels of phytoplanctonic activities. Water temperature, conductivity, pH, incident 
light, fluorescence of chlorophyll a, and dissolved oxygen concentration was monitored 
throughout the experiment. Mesocosm’s waters were daily sampled for chemical (DOC, 
CDOM, TEP and nutrients) and biological (chlorophyll a, virus, bacteria, phytoplankton 
and zooplankton) analyses. Secondary new particle formation was followed on-line in 
the emerged parts of the mesocosms, while primary SSA production was simulated, 
in a dedicated set-up, by bubble bursting from sea water samples collected every day. 
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The size segregated aerosol number fluxes, cloud condensation nuclei (CCN) fluxes, and 
biological and organic contents of the aerosol were determined as a function of the sea 
water characteristics. The preliminary results evidence a weak correlation of the primary 
aerosol organic fraction in the CCN sizes with Chl-a, but a stronger dependence on the 
heterotrophe flagellates and virus population of the mesocosms.

S1.7 - IN SITU MEASUREMENT OF AIR-SEA EXCHANGE OF VOLATILE ORGANIC 
COMPOUNDS BY PTR-MS COUPLED WITH GRADIENT FLUX TECHNIQUE IN THE PA-
CIFIC OCEAN
hiRoShi tANimoto; yUko omoRi; toRU iwAtA; Sohiko kAmeyAmA; SAtoShi iNomAtA;
NAtioNAl iNStitUte of eNViRoNmeNtAl StUdieS;NAtioNAl iNStitUte foR eNViRoNmeNtAl StU-
dieS;okAyAmA UNiVeRSity;hokkAido UNiVeRSity;NieS;
tanimoto@nies.go.jp;omori.yuko@nies.go.jp;iwata@cc.okayama-u.ac.jp;skameyama@
ees.hokudai.ac.jp;ino@nies.go.jp;

We developed a new method for in situ measurement of air-sea fluxes of multiplevolatile 
organic compounds (VOCs) by combining proton transfer reaction-massspectrometry 
(PTR-MS) and gradient flux (GF) technique. The PTR-MS/GF systemwas deployed to de-
termine the air-sea flux of VOCs in the open ocean, inaddition to carbon dioxide and wa-
ter vapor. Vertical profiles of VOCs wereobtained by measurements at 7 heights from 1 to 
1400 cm with a profiling buoy, witheach profiling time of approximately 7 min. Starting 
in 2010, we made fieldobservations during five research cruises in the Pacific Ocean by 
R/VHakuho-Maru (KH-10-1, KH-11-10, KH-12-1, KH-12-4, and KH-13-7), and observedair-sea 
fluxes at more than 10 locations in the South Pacific Ocean, theequatorial Pacific Ocean, 
and North Pacific Ocean. The vertical gradientobserved was significant for dimethyl sul-
fide (DMS) and acetone with thebest-fit curves on quasi-logarithmic relationship. The 
DMS fluxes were positiveat all locations, and substantially varied in the range of 0.1–30 
mmol m–2 d–1. Theobserved fluxes are in general in accordance with those reported by 
previousexpeditions. In contrast, the acetone fluxes varied from negative to positive, 
dependingon locations, suggesting that the tropical and subtropical Pacific Oceans are 
asource, while the North Pacific Ocean is a sink for acetone.

S1.8 - VOLATILE ORGANIC COMPOUNDS EMISSION FROM LIGHT-INDUCED REAC-
TIONS AT THE SEA SURFACE MICROLAYER
RAlUCA CiURARU; fRANçoiS beRNARd; lUdoViC fiNe; ChRiStiAN GeoRGe

iRCelyoN; iRCelyoN; iRCelyoN; CNRS
raluca.ciuraru@ircelyon.univ-lyon1.fr; francois.bernard@ircelyon.univ-lyon1.fr; ludovic.
fine@ircelyon.univ-lyon1.fr; christian.george@ircelyon.univ-lyon1.fr

Thesea surface microlayer is the organic-enriched layer present at the air-seainterface 
which has different physical and chemical properties compared tosubsurface waters1.
The chemical analysis of this microlayer is of great interest for many reasonsincluding 
its major influence to reduce air–sea gas exchange. Surface seawatercontains a variety 
of substances which act as photosensitizers. They includecomponents of the dissolved 
organic matter known also as humic acids. The seasurface microlayer is the primary re-
cipient of the solar energy and since it isenriched in chemicals and biota, a number of 
processes are likely to be moreeffective here than in the water column2.

The focus of this study is to determine if the organicfilm acts as a hydrophobic barrier for 
the air-sea gas exchange and to identifyand characterize the volatile organic compounds 
emissions due to thephotochemical processing of the sea surface microlayer. Synthetic 



SCIENTIFIC PROGRAM

78

saltsolutions containing a photosensitizer (humic acids) and an organic surfactant(no-
nanoic acid) have been irradiated by a Xe lamp, the VOCs being furtheridentified and 
analyzed by a High Resolution PTR-ToFMS.

It has been observed that the presenceof a thick organic film on the salt solutions redu-
ces the transfer from theaqueous solution to the gas phase.

Theformation of certain saturated and unsaturated aldehydes, acids and a series ofalke-
nes and dienes have been observed. All these compounds were confirmed byGC/MS 
analysis. An isoprene formation was also observed under irradiation. Theisoprene is for-
med only in the presence of the organic surfactant with the needfor the photosensitizer. 
The dependence of the isoprene concentration with thesurfactant concentration and its 
surface tension is shown and discussed.

1.         Donaldson, D. J. & George, C., Environ.Sci. Technol. 46,10385–10389, 2012.
2.         Liss, P.S. & Duce, R. A. Cambridge University Press, Cambridge, 1997.

SESSION 2 - ATMOSPHERIC CHEMISTRY AND THE COUPLING BETWEEN BIOGENIC 
AND ANTHROPOGENIC EMISSIONS

S2.1 - IMPACT OF EMISSIONS AND CLIMATE STRESSORS ON THE ATMOSPHERIC 
AEROSOL COMPOSITION DURING THE 2012 PEGASOS FIELD CAMPAIGN
mARiA CRiStiNA fACChiNi; StefANo deCeSARi; SANdRo fUzzi; thomAS fRiedRiCh meNtel; VANeS po-
lUzzi; SpyRoS N. pANdiS; lAUReNS GANzeVeld

NAtioNAl ReSeARCh CoUNCil  (CNR); itAliAN NAtioNAl ReSeARCh CoUNCil (CNR) - iNStitUte 
of AtmoSpheRiC SCieNCeS ANd ClimAte (iSAC); CNR-iSAC; foRSChUNGSzeNtRUm JUeliCh Gmbh; 
ARpA emiliA RomAGNA; UNiVeRSity of pAtRAS; wAGeNiNGeN  UR
mc.facchini@isac.cnr.it; s.decesari@isac.cnr.it; s.fuzzi@isac.cnr.it; t.mentel@fz-juelich.de; 
vpoluzzi@arpa.emr.it; spyros@chemeng.upatras.gr; laurens.ganzeveld@wur.nl

Secondary inorganic and organicparticles are ubiquitous in the atmosphere and account 
for the largest fractionof submicron particulate matter (PM) except in regions impacted 
by open burningsources. The fact that the formation of a substantial fraction of fine PM 
isregulated by the thermodynamic state of the atmosphere (temperature, relativehumi-
dity), by the presence of clouds and by the atmospheric oxidation capacityhas an impor-
tant impact on air quality control policies for PM, as emissioncuts may result ineffective 
(or on the contrary be amplified) because ofconcurrent changes in atmospheric chemis-
try or in the climate system. 

The way climate change affects theregional accumulation of aerosols and the resul-
ting air quality and itsregulation in Europe is one of the main scientific research theme 
of theintegrated project PEGASOS (Pan-European Gas-AeroSOls-climate interaction 
Study).During summer 2012, an intensive field campaign was held in the Po Valley,Italy, 
aiming to characterize the atmospheric processes governing thephotochemistry and 
secondary aerosol formation. Aerosol and trace gasmeasurements were carried out at 
a network of stations, as well using a mobilevan and a heavily instrumented Zeppelin 
airship. The aerosol formation fromgas-to-particle reactions were shown to depend 
strongly on the thermodynamicstate of the atmosphere in the first hundreds meters 
of the lower troposphere. Theoverall findings suggest multiple feedbacks from climate 
stressors (e.g., precipitationamount, soil moisture, surface heat fluxes) on ambient PM 
concentrations in atemperate climate environment evolving towards subtropical condi-
tions. 
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S2.2 - WILDFIRE EMISSIONS AND THEIR INTERACTION WITH URBAN AND RURAL 
POLLUTION: DATA AND SIMULATIONS
hANwANt b. SiNGh*
NASA AmeS ReSeARCh CeNteR

Hanwant.b.singh@nasa.gov
*and the SEAC4RS/ARCTAS Science Teams
*NASA Ames Research Center, Moffett Field,California 94035, USA

In recent years NASA has conducted a series ofairborne campaigns (e. g. SEAC4RS*, 
ARCTAS, INTEX-A/B) over North America usingan instrumented DC-8 aircraft equipped 
to measure a very large number ofgaseous and aerosol constituents including several 
unique tracers.  In these campaigns wild fires wereextensively sampled near source as 
well as downwind after aging.  The data provided detailed information on thecompo-
sition and chemistry of fire emissions under a variety of atmosphericconditions as well 
as their interactions with rural and urban air pollution.  Major fires studied including the 
CaliforniaRim fire in 2013 (SEAC4RS), the 2008 California wildfires (ARCTAS), and the 
Alaskanfires downwind over eastern US (INTEX-A). Although some fire plumes contai-
ned virtually no O3enhancement, others showed significant ozone formation.  Over Los 
Angeles, the highest O3mixing ratios were observed in fire influenced urban air masses.  
Attempts to simulate these interactions usingstate of the art models were only minimally 
successful and indicated severalshortcomings in simulating fire emission influences on 
urban smogformation.  A variety of secondaryoxidation products (e. g. O3, PAN, HCHO) 
were substantiallyunderestimated.  We will discuss the data collected in fire influenced 
airmasses and their potential air quality implications
*SEAC4RS: Studies of Emissions andAtmospheric Composition, Clouds and Climate;  ARCTAS: 
Arctic Research of theComposition of the Troposphere from Aircraft and Satellites;  INTEX-A/B:In-
tercontinental Chemical Transport Experiment-A/B

S2.3 - MEASUREMENTS OF BLACK CARBON PARTICLE MASS CONCENTRATION 
AND PARTICLE NUMBER SIZE DISTRIBUTION ON A LARGE HIGH ALTITUDE CITY 
OVER THE ANDEAN MOUNTAINS AND ITS POSSIBLE TRANSPORT TO THE LOWER 
FREE TROPOSPHERE
AlfRed wiedeNSohleR; mARCoS fRoilAN ANdRAde floReS; kAy weiNhold; feRNANdo VelARde 
ApAzA; CARiNA iSAbel moReNo RiVAdeNeiRA; fAbRiCio AVilA

leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh (tRopoS), GeRmANy; lAboRAtoRy foR AtmoSphe-
RiC phySiCS; leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh; UNiVeRSidAd mAyoR de SAN ANdRéS; 
lAboRAtoRy foR AtmoSpheRe phySiCS; lAboRAtoRy foR AtmoSpheRiC phySiCS, depARtmeNt o
ali@tropos.de; mandrade@fiumsa.edu.bo; weinhold@tropos.de; fvelarde@chacaltaya.
edu.bo; caisa.moreno@chacaltaya.edu.bo; fabricio.avila@chacaltaya.edu.bo

Results from an intensivefield campaign carried out between September and December 
of 2012 at the citiesof El Alto (16°30’36.09”S;  68°11’55.31”W;  4040 masl) and La Paz 
(16°30’13.83”S; 68° 7’45.56”W;  3580 m asl), Bolivia are presented here. Particle num-
ber sizedistribution and the mass concentration of equivalent black carbon have been 
measuredusing a Mobility Particle Size Spectrometer (TROPOS-type SMPS) and a Multi 
AngleAbsorption Photometer (MAAP), respectively. In addition, meteorologicalparame-
ters as well as the CO concentration were collected on both locations. Inthe case of La 
Paz, measurements were carried out very close to a main streetat the center of the city 
whereas in El Alto the instruments were set up atmore than 600 m from streets within 
the airport representing the urbanbackground. These two cities form the largest urban 
area in the region withabout 1.6 million inhabitants. Data obtained with a lidar system 
operating atthe Laboratory for Atmospheric Physics at the southern part of La Paz as 
wellas measurements of particle size distribution carried out at Mount Chacaltaya(5240 
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m asl) suggest that the planetary boundary layer dynamics over theAltiplano may play a 
significant role in the transport of traffic-related particulatematter into the Andean lower 
free troposphere.

S2.4 - AEROSOL OPTICAL PROPERTIES AT CAPE POINT GAW STATION, SOUTH 
AFRICA: A CONFLUENCE OF MARINE AND CONTINENTAL ENVIRONMENTS
CASpeR lAbUSChAGNe; elizAbeth ANdRewS; JohAN pAUl beUkeS; pieteR VAN zyl; JohN oGReN; eR-
NSt-GüNtheR bRUNke

SoUth AfRiCAN weAtheR SeRViCe; NoAA/eSRl, CiReS, UNiVeRSity of ColoRAdo; NoRth-weSt 
UNiVeRSity; NoRth-weSt UNiVeRSity; NoAA/eSRl; SoUth AfRiCAN weAtheR SeRViCe

casper.labuschagne@weathersa.co.za; Betsy.Andrews@noaa.gov; paul.beukes@nwu.
ac.za; pieter.vanzyl@nwu.ac.za; John.A.Ogren@noaa.gov; Ernst.Brunke@weathersa.
co.za

The IPCC (2007) has highlighted the scientific challenges associated with the direct and 
indirect effects of atmospheric aerosol behaviour. Because aerosol properties vary on 
relatively short temporal and spatial scales it is necessary for aerosol measurements to 
be made on the regional-scale. The Cape Point (CPT) Global Atmosphere Watch (GAW) 
station, where atmospheric aerosol optical properties have been measured since 2006, 
is ideally situated to elucidate marine (i.e. baseline), continental and urban influences 
due to variations in the prevailing air masses.Six years (2006 – 2011) of CPT aerosol data 
evaluated, demonstrate the complexity of the air masses found at CPT. Specific features 
in the annual cycles of the aerosol absorption (sap) and scattering (ssp) coefficients are 
discussed, along with the diurnality and seasonality of aerosol intensive properties (e.g., 
scattering Ångström exponent and single scattering albedo).  For the years under dis-
cussion the CPT aerosols displayed a mean ± std of 0.98 ± 2.90 Mm-1 for sap and 20.36 
± 16.00 Mm-1 for ssp respectively. The complexity within the origins of the different fe-
tch regions sampled is further highlighted by the wide range in values observed for the 
single scattering albedo (0.72 – 0.99) and Angström exponents (0.50 – 2.75). The low 
Ångström exponents occurring through much of the year indicate that CPT, a coastal 
site, is strongly impacted by large sea-salt particles. Ancillary data such as 222Rn and 
carbon monoxide (CO) suggest that CPT is occasionally influenced by incursions of ur-
ban, anthropogenic and biomass burning aerosol, most notably during Austral summer 
months. During these episodes the aerosol properties are significantly different than 
those observed during clean marine conditions. Inter-annual differences in the aerosol 
optical properties indicated a weak decreasing trend in most of the aerosol optical pro-
perties from 2006 up until present. Further investigation suggests a possible shift in the 
frequency of certain wind regimes at Cape Point, rather than a decrease in the aerosol 
producing sources.

S2.5 - ORGANIC NITROGEN FORMATION IN THE ATMOSPHERE AND DEPOSITION 
TO THE OCEAN
AkiNoRi ito;
JAmSteC;
akinorii@jamstec.go.jp;

Atmospheric deposition of reactive nitrogen (N) species from airpollutants is a signi-
ficant source of exogenous nitrogen in marine ecosystems.Here we use an atmosphe-
ric chemical transport model to investigate the supplyof soluble organic nitrogen (ON) 
from anthropogenic sources to the ocean.Comparisons of modeled deposition with ob-
servations at coastal and marinelocations show good overall agreement for inorganic 
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nitrogen and total solublenitrogen. However, the conventional modeling approach resul-
ts in a significantunderestimate of the soluble ON deposition if the model only includes 
theprimary soluble ON and the secondary oxidized ON in gases and aerosols. Ourmo-
del results suggest that including the secondary reduced ON in aerosols as asource of 
soluble ON contributes to an improved prediction of the depositionrates. The model 
results show a clear distinction in the vertical distributionof soluble ON in aerosols be-
tween different processes from the primary sourcesand the secondary formation. The 
model results (excluding the biomass burningand natural emission changes) suggest an 
increase in soluble ON outflow fromatmospheric pollution, in particular from East Asia, 
to the oceans in thetwentieth century. These results highlight the necessity of improving 
theprocess-based quantitative understanding of the chemical reactions of inorganicni-
trogen species with organics in aerosol and cloud water.

S2.6 - OBSERVATIONAL CONSTRAINTS ON TERPENE OXIDATION WITH AND WI-
THOUT ANTHROPOGENIC INFLUENCE IN THE AMAZON USING SPECIATED MEASU-
REMENTS FROM SV-TAG
liNdSAy diANA yee; GAbRiel iSAACmAN; NAthAN m. kReiSbeRG; yiNGJUN liU; kAReNA A. mCkiNNey; 
SCot mARtiN; lizAbeth AlexANdeR; bRett b. pAlm; weiwei hU; pedRo C. JoSt; doUGlAS A. dAy; 
JoSe l. JimeNez; bRett b. pAlm; floRiAN wURm; Joel feRReiRA bRito; pAUlo A
UNiVeRSity of CAlifoRNiA, beRkeley;UNiVeRSity of CAlifoRNiA, beRkeley;AeRoSol dyNAmiCS iN-
C.;hARVARd UNiVeRSity;hARVARd UNiVeRSity;hARVARd UNiVeRSity;pACifiC NoRthweSt NAtioNAl lA-
boRAtoRy;UNiVeRSity of ColoRAdo At boUldeR;UNiVeRSity of ColoRAdo;UNiVeRSity

lindsay.yee@berkeley.edu;gabriel.isaacman@berkeley.edu;nathan@aerosol.us;yliu@seas.
harvard.edu;kamckinney@seas.harvard.edu;scot_martin@harvard.edu;lizabeth.alexan-
der@pnnl.gov;brett.palm@colorado.edu;duomaomao@gmail.com;Pedro.Campuzano-
Jost-1@colorado.edu;d

Biogenic volatile organic compounds (BVOCs) from the Amazon forest represent the 
largest regional source of organic carbon emissions to the atmosphere.  These BVOC 
emissions dominantly consist of volatile and semi-volatile terpenoid compounds that 
undergo chemical transformations in the atmosphere to form oxygenated condensable 
gases and secondary organic aerosol (SOA).  However, the oxidation pathways of these 
compounds are still not well understood, and are expected to differ significantly be-
tween“pristine” conditions, as is common in Amazonia, and polluted conditions caused 
by emissions from growing cities.  As the region experiences rapid changes in land use 
and development, anthropogenic perturbations to the natural atmospheric processes 
in Amazonia increase.  Our focus is to elucidate how anthropogenic emissions influence 
BVOC chemistry and BSOA formation through speciated measurements of their oxida-
tion products.  We have deployed the Semi-Volatile Thermal desorption Aerosol Gas 
Chromatograph (SV-TAG) at the rural T3 site located Southwest of the urban center of 
Manaus, Brazil as part of the Green ocean Amazon (GoAmazon) 2014 field campaign 
to measure hourly concentrations of semi-volatile BVOCs and their oxidation products 
during the wet season.   Primary BVOC emissions measured by the SV-TAG include ses-
quiterpenes and diterpenes,which have rarely been speciated with high time-resolution 
and likely play a major role in the regional oxidant budget and SOA formation due to 
their high aerosol yields and high reactivity with ozone, relative to more commonly mea-
sured BVOCs (i.e. monoterpenes).  We explore relative concentrations of sesquiterpenes 
and monoterpenes and their roles as precursors to SOA formation by combining SV-TAG 
measurements with those from an additional suite of VOC and particle measurements 
deployed in the Amazon.  We investigate the influence of anthropogenic emissions on 
the photochemical transformation of these BVOCs by speciation oftheir oxidation pro-
ducts.  Our measurements include tracers that can be attributed to the background che-
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mistry of the region as well as those uniquely present when there is influence from the 
Manaus urban pollution plume at the T3 site. We also report the first ever hourly obser-
vations of the gas-particle partitioning of these terpene oxidation products and discuss 
their implications for photochemical transformation and SOA formation in the region.

S2.7 - NON-REFRACTORY SUBMICRON AEROSOL COMPOSITION BEFORE AND AF-
TER MANAUS AS OBSERVED DURING GOAMAZON2014-5
Joel feRReiRA bRito; lUCiANA VARANdA Rizzo; heNRiqUe de melo JoRGe bARboSA; RodRiGo AU-
GUSto feRReiRA SoUzA; SCot t. mARtiN; xUGUANG Chi; ChRiStopheR pöhlkeR; meiNRAt o. ANdReAe; 
pAUlo ARtAxo;
UNiVeRSity of SAo pAUlo;fedeRAl UNiVeRSity of São pAUlo;UNiVeRSidAde de São pAUlo;UNiVeR-
Sity of the StAte of AmAzoNAS;hARVARd UNiVeRSity - SChool of eNGiNeeRiNG ANd ApplieS SCieN-
CeS;bioGeoChemiStRy depARtmeNt, mAx plANCk iNStitUte foR ChemiStRy;mAx plANCk

jbrito@if.usp.br;luvarizzo@gmail.com;hmjbarbosa@gmail.com;souzaraf@gmail.com;s-
martin@seas.harvard.edu;xuguang.chi@mpic.de;c.pohlker@mpic.de;m.andreae@mpic.
de;artaxo@if.usp.br;

The Amazon Basin, during the wet season, has one of the lowest aerosol concentrations 
worldwide, with air masses covering thousands of kilometers of pristine forest with ne-
gligible human impact. The atmosphere in such regions is strongly coupled with the 
biosphere through primary biological aerosols, biogenic salts and secondary aerosols 
from oxidation of biogenic VOCs. The natural environment is strongly modified nearby 
urbanized areas, in particular Manaus, a city of nearly two million people. The urban pollu-
tion plume has high concentrations of oxides of nitrogen and sulfur, carbon monoxide, 
particle concentrations, and soot, among other pollutants, strongly contrasting with the 
clean air masses reaching the city. Such unique location provides the ideal laboratory to 
study the isolated urban emission, as well the pristine environment by perturbing it in a 
relatively known fashion. The GoAmazon experiment was designed with these questions 
in mind, combining remote sensing, in situ and airborne measurements. This manuscript 
describes the measurements currently taking place upwind of Manaus, at the T0 site 
(the Amazonian Tall Tower Observatory, ATTO site) and at the T2site, near Manaus, fre-
quently impacted by relatively fresh emissions from the city. This presentation focus on 
aerosol chemical speciation and size distribution from 15 February up to 13March 2014 
at T0 site and 11-21 March2014 at T2 site. Initial results show comparable non-refractory 
submicron aerosol concentrations between the sites (0.59 µgm-3 and0.41 µgm-3 for T0 
and T2, respectively), however, with large differences in the aerosol size distribution. At 
the T0 site, mean aerosol number concentration was 316 cm-3, with a mean geometric 
diameter of 127 nm. At T2 site, number diameter was over 5000 cm-3 with a mean geo-
metric diameter of 45nm. Preliminary O:C ratio during the studied period was 1.1 and 0.6 
at T0 andT2, respectively, indicating the well-processed nature of organic aerosols at 
T0site during the studied period. Such measurements will carry on throughout GoAma-
zon 2014/5, providing a unique dataset to understand the aerosol life cycle and the im-
pact of urban emission in the heart of the Amazon Forest.
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S2.8 - MAPPING OF BIOGENIC AND ABIOGENIC METHANE FROM SPACE USING GO-
SAT AND ACE
edwARd mAliNA; JAN-peteR mUlleR; dAVid wAltoN; dAle pottS;
UNiVeRSity ColleGe loNdoN, mUllARd SpACe SCieNCe lAboRAtoRy;mUllARd SpACe SCieNCe lAboRA-
toRy;mUllARd SpACe SCieNCe lAboRAtoRy;UCl - AUStRAliA;
edward.malina.13@ucl.ac.uk;j.muller@ucl.ac.uk;d.walton@ucl.ac.uk;dale.potts.09@ucl.
ac.uk;

The importance of Methane as an anthropogenic Green House Gas (GHG) iswell recog-
nised in the scientific community, and is second only to CarbonDioxide in terms of in-
fluence on the Earth’s radiativebudget (Parker., et al, 2011) suggesting that the ability to 
apportion the source of the methane(whether it is biogenic, abiogenic or thermogenic) 
has never been moreimportant. It has been proposed (Etiope 2009) that it is possible 
todistinguish between a biogenic methane source (e.g. bacteria fermentation) andan 
abiogenic source (complex hydrocarbons) via the retrieval of the abundancesof metha-
ne isotopologues (12CH4 and 13CH4) from the gassources. Using ultra fine spectrosco-
py (<0.01nm spectral resolution) fromFourier Transform Spectrometers (FTS) based on 
ACE and GOSAT we are developinga retrieval scheme to map global emissions of abio-
genic and biogenic methane,and provide insight into how these variations in methane 
drive atmosphericchemistry, focusing on the lower levels of the atmosphere.

Using HiTran2012 simulations, we show that it is possible to distinguishbetween me-
thane isotopologues using the FTS based instruments on ACE and GOSAT,and retrieve 
the abundances in the Short Wave Infra-red (SWIR) 1.65µm, 2.3µm, 3.3um, 3.7um and 
Thermal IR, 7.8µm wavebands.Initially we use the spectral line database HiTran2012 to 
determine the mostappropriate spectral waveband to retrieve methane isotopologues 
to minimise watervapour, CO2 and NO2. We then moved onto the application of the 
atmosphericsimulation tool MODTRAN, to determine the barriers in retrieving metha-
neisotopologues in both the ACE (limb profile) and GOSAT (nadir measurements)sate-
llites, and investigate the effects of clouds, aerosols, surfacereflectance and turbulence 
within the Planetary Boundary Layer (PBL) on theretrieval of methane isotopologues. 
The effects of the instruments themselveson the retrieval are key in this process, and are 
investigated in some detailusing optical modeling tools.

Finally we plan to apply this knowledge to retrieve methane isotopologueabundances 
from data generated by ACE and GOSAT, therefore allowing us toperform validation of 
the MODTRAN simulations, and allowing us to draw informedconclusions on the global 
distribution of biogenic and abiogenic methane.

S2.9 - TRACKING ANTHROPOGENIC INFLUENCE ON ISOPRENE CHEMISTRY OVER 
AMAZONIA
yiNGJUN liU; kAReNA A. mCkiNNey; thomAS b. wAtSoN; StepheN R. SpRiNGStoN; RoGeR SeCo; 
JeoNG-hoo pARk; SAewUNG kim; Alex GUeNtheR; fRANk N. keUtSCh; GAbRiel iSAACmAN; floRiAN 
wURm; Joel feRReiRA bRito; pAUlo edUARdo ARtAxo Netto; mARiA ASSUNção fAUS dA SilVA diAS; 
kARlA

hARVARd UNiVeRSity; hARVARd UNiVeRSity; bRookhAVeN NAtioNAl lAboRAtoRy; bRookhAVeN NA-
tioNAl lAboRAtoRy; UNiVeRSity of CAlifoRNiA; NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh; UNi-
VeRSity of CAlifoRNiA; pACifiC NoRthweSt NAtioNAl lAboRAtoRy; UNiVeRSity of wiSCoNSiN -
yliu@seas.harvard.edu; kamckinney@seas.harvard.edu; twatson@bnl.gov; srs@bnl.gov; 
atzukac@gmail.com; jeonghoo@ucar.edu; saewungk@uci.edu; guenther@ucar.edu; 
keutsch@chem.wisc.edu; gabriel.isaacman@berkeley.edu; fwurm@if.usp.br; jbrito@
if.usp.br; artaxo@gmail.com; mass

Isoprene is the dominant biogenic non-methane hydrocarbon in the atmosphere. Pho-
tooxidation of isoprene has a large influence on the oxidation capacity of the atmosphe-
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re and the formation of secondary organic aerosol (SOA). Many globally-important sour-
ce regions of isoprene, including Amazonia, are experiencing rapid land-use change and 
urbanization.The goal of this study is to assess the modifications by anthropogenic pollu-
tion of natural isoprene chemistry over Amazonia and their potential climate impact. As 
a part of the GoAmazon-2014 Intensive Campaign, isoprene and its oxidation products 
were measured using a proton-transfer-reaction time-of-flight mass spectrometer (PTR-
TOF-MS) in the wet season at a research site 60 km west of Manaus, the fetch of which 
oscillated between the extremes of a pristine atmosphere and the interactions of heavy 
pollution from Manaus with the natural environment.  Photooxidation of isoprene leads 
to chemically different oxidation products depending on the fate of isoprene-derived 
peroxyl radicals (ISOPOO), but different oxidation products can produce the same ions 
in PTR-MS analysis due to similarity in their chemical structures. A cold trap was de-
ployed in front of the PTR-TOF-MS for separation and differential classification of isopre-
ne oxidation products. For example, isoprene-derived hydroperoxides and methyl vinyl 
ketone/methacrolein,which are major oxidation products of the HO2 pathway and NO 
pathway of ISOPOO reaction, respectively, were separately measured. Using measure-
ments of these and other oxidation products, the contribution of different pathways to 
the fate of ISOPOO is constrained. The fates under pristine and polluted scenarios are 
compared and the implication for SOA formation is discussed. Results of this work are 
important for evaluating and predicting the atmospheric impact of isoprene chemistry.

S2.10 - NIGHT TIME FORMATION OF SECONDARY ORGANIC AEROSOL: NEW EVI-
DENCE FOR A STRONG SOURCE FROM NO3 OXIDATION
AStRid kieNdleR-SChARR; heNdRik elbeRN; elmAR fRieSe; AmewU A. meNSAh; ReNe otJeS; pAtRiCk 
SChlAG; Alex VeRmeUleN; ANdReAS wAhNeR; ;
foRSChUNGSzeNtRUm JUeliCh, iek-8;RheNiSh iNStitUte foR eNViRoNmeNtAl ReSeARCh At the UNi-
VeRSity of ColoGNe;RheNiSh iNStitUte foR eNViRoNmeNtAl ReSeARCh At the UNiVeRSity of ColoG-
Ne;foRSChUNGSzeNtRUm JüliCh Gmbh;eNeRGy ReSeARCh CeNtRe of the NetheRlANdS;fo

a.kiendler-scharr@fz-juelich.de;h.elbern@fz-juelich.de;ef@eurad.uni-koeln.de;amewu.
mensah@env.ethz.ch;otjes@ecn.nl;p.schlag@fz-juelich.de;a.vermeulen@lieke.net;a.wah-
ner@fz-juelich.de;;

In the atmosphere night time removal of organicspecies is initiated to a large extent 
by reaction with the nitrate radical (NO3)which is formed in the presence of nitrogen 
dioxide (NO2) and ozone.While the formation of NO3 and its reactions with volatile 
organiccompounds (VOCs) are reasonably well understood, little is known about theat-
mospheric fate of the reaction products. Organic nitrates (RONO2)are formed in the 
course of the oxidation process and partition between gas andparticulate phase. Based 
on particle phasemeasurements performed at Cabauw, a suburban site in the Nether-
lands, we show thatorganic nitrates contribute substantially to particulate nitrate and 
organicmass. Using a chemistry transport model (CTM) that includes secondary organi-
caerosol (SOA) formation from NO3 oxidation, we infer the SOA massformed from this 
night time oxidation process. Comparisons of experimental andmodelled concentration 
and diurnal pattern of organic nitrate indicate that themeasured particulate organic ni-
trates are formed by NO3 oxidation. Organicnitrates represent 34% to 44% of measured 
submicron aerosol nitrate. Theobserved particulate organic nitrates could represent a 
substantial fraction ofthe total annual source of anthropogenically controlled secondary 
organicaerosol that is estimated to be ~100 Tg/yr. Furthermore our findings indicatethat 
a substantial potential for aerosol reduction exists through the controlof anthropogenic 
NOx emissions.
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S2.11 - THE RELATIVE IMPORTANCE OF WATER SOLUBLE ORGANIC NITROGEN IN 
TROPICAL ATMOSPHERIC DEPOSITION. POSSIBLE MECHANISMS AND IMPLICA-
TIONS TO REGIONAL TROPICAL ECOSYSTEMS ATMOSPHERIC NITROGEN SOURCES.
tibiSAy péRez; RAfAel JoSé RASSe boAdA; AdRiANA GiUliANte;
iNStitUto VeNezolANo de iNVeStiGACioNeS CieNtífiCAS;iViC;iNStitUto VeNezolANo de iNVeStiGACio-
NeS CieNtífiCAS;
tperez@ivic.gob.ve;rrasse@ivic.gob.ve;apompett@ivic.gob.ve;

Water solubleorganic nitrogen (WSON) concentrations from atmospheric deposition 
have beenassociated with the oxidation of compounds derived from both anthropoge-
nic(fossil fuel and biomass burning) and biogenic (vegetation aerosols and VOCemis-
sions) sources. Recent studies from remote areas have found a significantlylarge con-
tribution of WSON relative to total nitrogen (TN), in some cases beinglarger than 90%. 
We measured WSON, water soluble inorganic nitrogen (WSIN), cationsand anions from 
atmospheric deposition (wet and dry) from several areas ofVenezuela (remote continen-
tal, remote oceanic, rural, suburban and urban). We foundin both wet and dry deposition 
that WSON relative contribution to TN was largerthan 50%. We also found in atmos-
pheric aerosols positive statisticallysignificant correlations between WSON and water 
soluble inorganic nitrogen(WSIN), non-sea-salt sulfate (nss-SO4=), Ca+2and K+ which 
implies that both fossil fuel and biomass burning are significantWSON sources in aero-
sols. On the other hand, we found that WSON from wet depositioncorrelates positively 
only with WSIN and SO4= and negativelywith precipitation volume.  For our remoteo-
ceanic site, we found also larger concentration values of WSON, WSIN and SO4=in fine 
aerosols during the rainy season in comparison to the dry season. Our resultssuggest 
that the most important source of WSON in the ocean is related to aged airmasses that 
have larger N sources during the rainy season. We provide a comparativeanalysis of our 
WSON results and other previous studies in tropical Latin Americaand calculate the re-
lative importance of this nitrogen source in this latitude.

S2.12 HUMANS VS. NATURE AS DRIVERS OF TROPOSPHERIC GASES AND AEROSOL 
CHANGED OVER THE LAST DECADES
mARiA kANAkidoU

UNiVeRSity of CRete

mariak@chemistry.uoc.gr
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SESSION 3 - INTERACTIONS BETWEEN AEROSOLS, CLOUDS AND PRECIPITATION

S3.1 - AEROSOL EFFECTS ON SUBTROPICAL MARINE STRATOCUMULUS CLOUD AL-
BEDO IN CLIMATE MODELS AND SATELLITE OBSERVATIONS
fRidA beNdeR; ANdeRS eNGStRöm; JohANNeS kARlSSoN;
StoCkholm UNiVeRSity;UNiVeRSity of wAShiNGtoN;StoCkholm UNiVeRSity;
frida@misu.su.se;anderse@misu.su.se;lindvall.johannes@gmail.com;

Cloud brightening due to increased aerosol loading is one of many ways in which ae-
rosols can affect clouds, radiation and climate. By studying the relation between total 
albedo and cloud fraction on regional scale in climate models and satellite observations, 
we can estimate the cloud albedo in a regional cloud field, and thereby investigate its 
sensitivity to varying aerosol conditions. Our results indicate that climate models may 
have a too strong cloud-albedo effect, as compared to satellite observations.

We focus on five subtropical marine stratocumulus cloud regions, finding an improved 
representation of the shortwave radiative properties of these clouds in current-genera-
tion models (CMIP5) compared to previous generation models (CMIP3). 

In the CMIP5 models, increased aerosol loading is found to be the likely cause of an in-
crease in cloud albedo over time. However there are no observations to verify the radia-
tive effect of such a scene brightening from pre-industrial to present day. 

The CMIP5 models also consistently display a pattern of higher cloud albedo at higher 
aerosol loading, in agreement with the theoretical effect of cloud brightening due to hi-
gher cloud condensation nuclei concentration. Satellite observations (from CERES and 
MODIS) on the other hand show no indication of such a relationship, suggesting that 
the cloud-albedo effect does not have a dominating impact on the radiative signature 
of these cloud scenes on a climatologically relevant scale. While some of the studied re-
gions show no systematic variation at all in albedo with aerosol optical depth, others dis-
play a reversed relationship - cloud scenes with a high aerosol optical depth have lower 
albedo. A cancellation, or a reversed sign of the expected cloud-albedo effect would 
considerably alter the estimated magnitude of total anthropogenic forcing on climate.

S3.2 - CENTRAL AMERICAN BIOMASS BURNING SMOKE CAN INCREASE TORNADO 
SEVERITY IN THE US
pAblo eNRiqUe SAide peRAltA; SCott SpAk; R. bRAdley pieRCe; JASoN A. otkiN; todd k. SChAACk; 
ANdRew k. heidiNGeR; ARliNdo m. dA SilVA; meloë kACeNeleNboGeN; JeNS RedemANN; GReGoRy R. 
CARmiChAel;
the UNiVeRSity of iowA;the UNiVeRSity of iowA;NoAA NeSdiS StAR;UNiVeRSity of wiSCoN-
SiN-mAdiSoN;UNiVeRSity of wiSCoNSiN-mAdiSoN;NoAA NeSdiS StAR;NASA GmAo;NASA 
AmeS;NASA AmeS;UNiVeRSity of iowA;
pablo-saide@uiowa.edu;scott-spak@uiowa.edu;brad.pierce@noaa.gov;jasono@ssec.
wisc.edu;todd.schaack@ssec.wisc.edu;heidinger@ssec.wisc.edu;arlindo.dasilva@nasa.
gov;meloe.s.kacenelenbogen@nasa.gov;jens.redemann-1@nasa.gov;gcarmich@engi-
neering.uiowa.edu;

Violent tornadoes in the Southeast and Central US during spring are often accompanied 
by smoke from biomass burning in Central America. We analyzed the effect of smoke on 
a historic severe weather outbreak that occurred 27 April 2011 using a coupled aerosol, 
chemistry and weather model (WRF-Chem) and a suite of satellite and ground-based 
observations. Smoke from Central American biomass burning was present in the bou-
ndary layer and lower free troposphere before and during the storm outbreak. Simula-
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tions show that adding smoke to the environment already conducive to severe thun-
derstorm development increases the likelihood of significant tornado occurrence, which 
is assessed by analyzing effects of smoke on meteorological conditions (tornado para-
meters) used by prediction centers to forecast tornado occurrence and severity. Further 
analysis shows that the mechanism responsible for the parameter intensification has two 
parts. First, through indirect effects, stratiform clouds present during and before the ou-
tbreak became optically thicker, which reduced the amount of solar radiation reaching 
the ground and produced more stable conditions and higher low-level shear in the mi-
xed layer.  Second, through semi-direct effects, soot contained in the smoke heated the 
aerosol layer stabilizing the atmosphere and enhancing cloud cover below the aerosol 
layer, producing a more stable boundary layer and conditions leading to higher proba-
bility of violent tornadoes. This mechanism was assessed for other outbreaks occurring 
over multiple years showing that similar effects were often found, and the conditions for 
which the smoke intensifies these events will be summarized. The inclusion of aerosol-
cloud-radiation interactions in weather forecasts may help improve the predictability of 
these extreme events, which can improve the timeliness and accuracy of severe weather 
alerts within future operational forecast systems.

S3.3 - IMPACT OF LONG-RANGE TRANSPORTED AFRICAN DUST EVENTS ON 
CLOUD CHEMISTRY AT A CARIBBEAN TROPICAL MONTANE CLOUD FOREST
CARloS J. VAlle díAz; elViS toRReS delGAdo; tAehyoUNG lee; JeffRey l. Collett, JR.; williAm 
h. mCdowell; lUiS A. CUAdRA RodRiGUez; kimbeRly A. pRAtheR; olGA l. mAyol bRACeRo

UNiVeRSity of pUeRto RiCo; UNiVeRSity of pUeRto RiCo Rio piedRAS; ColoRAdo StAte UNiVeRSity; 
ColoRAdo StAte UNiVeRSity; UNiVeRSity of New hAmpShiRe; UNiVeRSity of CAlifoRNiA SAN dieGo; 
UNiVeRSity of CAlifoRNiA SAN dieGo; UNiVeRSity of pUeRto RiCo Rio piedRAS

cj.vallediaz@gmail.com; elvistorres810@gmail.com; thlee@atmos.colostate.edu; colle-
tt@atmos.colostate.edu; Bill.McDowell@unh.edu; lcuadra22@gmail.com; kprather@
ucsd.edu; omayol@ites.upr.edu

As part of the PuertoRico African Dust and Clouds Study (PRADACS), we studied the 
impact of long-range transported African Dust (LRTAD)on cloud composition and pro-
perties at the Caribbean tropical montanecloud forest (TMCF) of Pico del Este (PE). 
Here we present results from measurementsperformed from 2010-2012. The use of HYS-
PLIT backward trajectories, opticaldata of scattering and absorption coefficients, and 
enrichment factor analysisallowed sampled air masses to be classified as marine, dust, or 
dust with anthropogenicparticles. Measurements of pH and conductivity showed higher 
values in thepresence of dust and for larger cloud droplets (size cut of 17 µm at 50%effi-
ciency), suggesting a higher content of dust in this fraction. Analyses ofthe cloud water 
samples using ion chromatography, inductively coupled plasmaand aerosol time-of-fli-
ght mass spectrometer (ATOFMS) suggest, specifically forthe summer samples, the in-
fluence of African dust by the presence of nss-Ca2+,Fe, Ti, Al, Si and when comparing 
ratios of Ca, K, and Mg to Na with seawaterratios reported in the literature. Sea salt was 
always present in thebackground composition. The influence of anthropogenic pollu-
tion was small asseen from the ATOFMS measurements of elemental carbon particles, a 
tracer forcombustion processes on some dust events. Additional results on the organic 
fraction and on the chemistry of peroxides,formaldehyde and S(IV) together with cloud 
microphysical properties such as cloudfrequency, liquid water content and cloud con-
densation nuclei concentrationswill be presented at the meeting. Results so far suggest 
that LRTAD events havean impact on the chemical and physical properties of aerosols 
and clouds at PEand that therefore can have an impact on aerosol-cloud-precipitatio-
ninteractions.
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S3.4 - HYGROSCOPIC BEHAVIOR AND CCN ACTIVITY OF BIOMASS BURNING AERO-
SOLS IN BRAZIL: PRELIMINARY RESULTS
mAdeleiNe SáNChez GáCitA; SCot t. mARtiN; kARlA mARiA loNGo; SAUlo RibeiRo de fReitAS

iNStitUto NACioNAl de peSqUiSAS eSpACiAiS - iNpe; hARVARd UNiVeRSity - SChool of eNGiNeeRiNG 
ANd ApplieS SCieNCeS; iNpe; iNpe
madeleine.sanchez@cptec.inpe.br; smartin@seas.harvard.edu; karla.longo@inpe.br; 
saulo.freitas@cptec.inpe.br

The biomass burning activity constitutes an important source of atmospheric aerosols, 
as well as trace gases. In South America during the dry season, aerosols originated from 
biomass burning are typically transported long distances from its sources before being 
removed and represent a significant amount of the aerosol budget on a continental 
scale. The uncertainties in the magnitude of the impacts on the hydrological cycle, the 
radiation budget and the biogeochemical cycles on a continental scale are still signifi-
cant. The capacity of this aerosol population to act as cloud condensation nuclei (CCN) 
contributes significantly to such uncertainties. The present work aims to assess the un-
certainties of the CCN activity of the biomass-burning aerosol using semi-empirical mo-
deling tools. A weighted average specific hygroscopic parameter k=0.07 was obtained 
for the biomass burning aerosol population using DMPS and H-TDMA data available in 
the literature for the region, considering the relative abundance of the externally mixed 
nearly hydrophobic and nearly hygroscopic fractions. The obtained CCN concentrations 
from  k- Köhler theory were consistent with the average CCN counter data. The speci-
fic hygroscopic parameter can be linked to the explicit calculation of aerosol activation 
and to some broadly used physical-based parameterizations, such as the Abdul-Razzak-
Ghan (ARG) scheme. However, some of the assumptions considered in the formulation 
of such parameterizations might not be valid anymore for aerosol populations with low 
hygroscopicity values. This aspect is further explored in a modeling of the early stages of 
cloud development using a cloud parcel model for a typical condition in the dry season 
and the transition period in Amazonia. Explicit calculation and ARG scheme results are 
presented and discussed. This work provides a preliminary estimation of the uncertainty 
arising from the use of a physical based parameterization on global and regional models 
in cases where the influence of biomass burning aerosols is likely to be important.

S3.5 - MOLECULAR COMPOSITION OF ORGANIC COMPOUNDS IN ATMOSPHERIC 
PARTICLES AND CLOUD WATER DURING SOAS: INSIGHTS INTO AQUEOUS PRO-
CESSING
keRRi pRAtt; eRiC booNe; AlexANdeR lASkiN; JUliA lASkiN; ChRiStopheR wiRth; pAUl ShepSoN; 
bRiAN StiRm

UNiVeRSity of miChiGAN; UNiVeRSity of miChiGAN; pACifiC NoRthweSt NAtioNAl lAboRAtoRy; pACi-
fiC NoRthweSt NAtioNAl lAboRAtoRy; pURdUe UNiVeRSity; pURdUe UNiVeRSity; pURdUe UNiVeRSity

prattka@umich.edu; ejboone@umich.edu; alexander.laskin@pnnl.gov; julia.laskin@pnnl.
gov; wirthc@purdue.edu; pshepson@purdue.edu; stirmb@purdue.edu

Atmospheric particles play a large role in the climate system by forming cloud droplets 
and absorbing or scattering solar radiation.  Organic species comprise a significant mass 
fraction of submicron atmospheric particles with considerable contribution from secon-
dary organic aerosol, a significant fraction of which are formed from the oxidation of 
biogenic volatile organic compounds.  Aqueous-phase reactions in particles and cloud 
droplets are suggested to increase secondary organic aerosol mass and change the che-
mical composition of the atmospheric particles. In this study, atmospheric particles and 
cloud water were collected on board a research aircraft during the Southeast Oxidants 
and Aerosol Study (SOAS) over Alabama in June 2013.  We have utilized nanospray 
desorption electrospray ionization (nano-DESI) and direct electrospray ionization (ESI) 
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coupled with high resolution mass spectrometry to probe the organic molecular compo-
sition of the particle and cloud water samples, respectively.  Our results indicate several 
hundred unique compounds identified in the atmospheric particles.  Comparison of the 
fractions and characteristics of CHO, CHNO, CHNOS, and CHOS-containing compounds 
in the particle and cloud water samples provides information about aqueous processing 
pathways.  In particular, organosulfate compounds were ubiquitous in both the particle 
and cloud water samples;  the formation of these compounds from organic nitrate and 
epoxide precursors will be discussed.  These data provide insights into the processing 
of organic compounds in cloud droplets and improve our understanding of atmospheric 
organic particle budgets and climate impacts.

S3.6 - THE EFFECT OF ATMOSPHERIC PROPERTIES AND PROCESSES ON AEROSOL 
INDIRECT EFFECTS IN A TRADE CUMULUS REGIME
kRiStiNA piStoNe; eRiC m. wilCox; p.S. pRAVeeN; RiChARd m. thomAS; fRidA beNdeR; yAN feNG; 
VeeRAbhAdRAN RAmANAthAN; ;
UNiVeRSidAd de Chile;deSeRt ReSeARCh iNStitUte;iNStitUte foR AdVANCed SUStAiNAbility StU-
dieS;UNiVeRSity of biRmiNGhAm;StoCkholm UNiVeRSity;ARGoNNe NAtioNAl lAb;SCRippS iNStitUtioN 
of oCeANoGRAphy;;
kristina.pistone@fulbrightmail.org;eric.wilcox@dri.edu;sivapraveen.puppala@iass-pots-
dam.de;r.thomas@bham.ac.uk;frida@misu.su.se;yfeng@anl.gov;vram@ucsd.edu;;

An assumption inherent in theexpression of the Twomey effect is that the liquid water 
path of acloud remains constant between the clean and aerosol-perturbed cases. Howe-
ver, if changes in aerosol has an effect on cloud liquid water,it will alter the magnitude of 
the aerosol cloud-albedo changes.

In the recent CARDEX (Cloud, Aerosol,Radiative forcing, Dynamics EXperiment) field 
campaign conducted inMarch 2012 in the northern Indian Ocean, continuous measu-
rements ofprecipitable water vapor (PWV) and column liquid water path (LWP) ofthe 
trade cumulus clouds present were made from a microwaveradiometer (MWR), concur-
rent with water vapor flux, cloud and aerosolvertical profiles, meteorological data, and 
surface and total-columnaerosol measurements. The results show a relationship betwee-
naerosol and cloud LWP when filtered by total-column atmospheric PWV. That is, an 
increase in aerosol concentration was found to correlatewith an increase in cloud LWP 
under dry atmospheric conditions only,a distinction which is shown to be due to enhan-
ced variability incloud formation under high-vapor conditions.

We then use aircraft and groundobservatory measurements of aerosol, radiation, cloud, 
and fluxproperties to explore the atmospheric processes and dynamicalmechanisms 
behind the observed aerosol-LWP correlation for dryconditions. We determine that in-
creased boundary-layer humiditylowering the cloud base is responsible for this effect.

Large-scale analysis indicates that thehigh pollution cases originate with a highly-pollu-
ted boundary layerair mass approaching the observatory from a northwesterly direction. 
This polluted mass also exhibited higher temperatures and humidity,the former of which 
may be attributable to aerosol heating of theatmosphere. The high humidity condition 
was observed to developrather than disperse along with the air mass. A statistical analy-
sisindicates that the relationship between aerosol and humidity islagged; the nature of 
this correlation suggests a potential effect ofaerosol within this air mass enhancing the 
atmospheric humidity.
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S3.7 - NEW PARTICLE FORMATION IN PRISTINE AMAZONIAN DEEP CONVECTIVE 
CLOUDS
beNJAmiN mURphy; iloNA RiipiNeN; ANNiCA m. l. ekmAN;
StoCkholm UNiVeRSity;StoCkholm UNiVeRSity;StoCkholm UNiVeRSity;
benjamin.murphy@misu.su.se;ilona.riipinen@itm.su.se;annica@misu.su.se;

The total number, size, and composition of an aerosol population entrained into a cloud 
system can affect cloud physical features (e.g. updraft velocity or precipitation rate) while 
cloud properties can affect features of the aerosol population (e.g. through wet scaven-
ging efficiency or vertical lifting). This tightly-coupled system exhibits complicated fee-
dbacks that are hard to discern in a theoretical model without faithfully representing the 
detailed transport, microphysical and chemical processes. We use a new three-dimensio-
nal cloud-resolving model, CRM-ORG, to investigate new particle formation events within 
and downwind of pristine Amazonian deep-convective clouds. CRM-ORG accounts for 
the processing of inorganic and organic aerosol in a coupled, dynamic simulation.

During deep-convective events,substantial amounts of trace gases and particles are in-
jected to the upper troposphere. Once there, these species may react to produce con-
densable secondary vapors capable of growing newly formed nanoparticles. Because of 
the extreme conditions involved (i.e. low temperatures, widely variable RH, etc),different 
formation and removal pathways are important for gases and particles located at high 
altitudes compared to those near the surface. This work attempts to quantify those rela-
tionships given our current understanding and identify the major process uncertainties 
involved.

To represent formation and evolution of organic aerosol we rely on the Volatility Basis Set 
approach (Donahue et al., 2006). CRM-ORG incorporates three lumped species, descri-
bing the oxidation products of isoprene, monoterpene and sesquiterpenes compounds 
across a spectrum of volatility. The mass transfer of these species to/from particles and 
cloud drops is treated dynamically. The sulfate and organic aerosol species are represen-
ted with three internally-mixed modes (one each in the nucleation, Aitken and accumu-
lation size ranges). The model accounts for particle nucleation via traditional pathways 
(i.e. binary sulfuric acid-water,ion-mediated) as well as less investigated pathways (i.e. 
homogeneous organic vapor nucleation, sulfuric acid-organic nucleation [Metzger et al., 
2013] ). We also probe the sensitivity of the model’s results to both the formulation of the 
nucleation mechanism and the volatility of condensable organic vapors.

Metger, A. et al. (2013) PNAS, 107, 15, 6646-6651.

Donahue, N.M. et al. (2006) Environ. Sci. Technol. 40, 2635-2643.

SESSION 4 - ATMOSPHERIC CHEMISTRY AND URBANIZATION: FROM LOCAL TO THE 
GLOBAL SCALES

S4.1 - LEVELS AND COMPOSITION OF PM2.5 IN THE METROPOLITAN AREA OF BUE-
NOS AIRES: LOCAL AND REGIONAL CONTRIBUTIONS IN INLAND VERSUS COASTAL 
SITES
dARio Gomez; ViCtoRiA peReRyRA; pAtRiCiA SmiChowSki; lAURA dAwidowSki

AtomiC eNeRGy CommiSSioN of ARGeNtiNA; UNiVeRSidAd de SAN mARtíN; ComiSióN NACioNAl de 
eNeRGíA AtómiCA; CNeA
dgomez@cnea.gov.ar; vpereyra@cnea.gov.ar; smichows@cnea.gov.ar; dawidows@
cnea.gov.ar

To gain a better understanding of the local and regional influences in the chemical aero-
sol profiles of the metropolitan area of Buenos Aires (MABA), levels of metals, metalloids, 
ions, and black carbon (BC) were determined in PM2.5 samples collected along a 3-point 
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transect. The sampling sites, representing differentiated conditions, were located: (1) on 
the coast of the La Plata river, (2) at a park in the geographical center of Buenos Aires 
city, and (3) in the peri-urban area. The distance between sites 1 and 3 is ~26km and al-
though it may seem surprising, this is the first air pollution assessment for the MABA that 
considers such an extended area. A number of 400 24-hour samples were collected over 
18 months on Teflon filters using Airmetrics samplers. This study presents our findings 
regarding mass, cations (K+, Na+, NH4+) and BC concentrations. Regional contributions 
were identified using the potential source contribution (PSCF) which combines the sta-
tistical distribution of the determined concentration levels with the origin of air masses 
reaching the sampling site. Our results show that the levels of PM2.5 are influenced by 
both, local urban activities and regional transport, and they increase from the coast in-
land. The BC fraction is generally well correlated with PM2.5 concentration, exhibiting 
a relatively flat maximum in the urban area (site 2). However, the BC levels at site 3 are 
practically very similar to those at site 2, indicating the presence of an urban pollution 
plume covering most of the MABA. Continental and oceanic influences in the NE-SW 
direction are differentiated regional contributions. Oceanic presence is reflected in re-
latively low concentrations of PM2.5, BC and K+ and relatively high levels of Na+ while 
the opposite occurs under continental influence. Relatively high levels of K+ are good 
markers of plumes arising from biomass burning that has reached the MABA. Constant 
NH4 + levels allow hypothesizing that secondary aerosol may be evenly distributed in 
the MABA.

S4.2 - ASSIMILATION OF SURFACE PM2.5 OBSERVATIONS FROM MORE THAN 300 
STATIONS INTO AN AIR QUALITY MODEL OVER CHINA
JiANG zhU; xiAo tANG; z.f. wANG;
iNStitUte of AtmoSpheRiC phySiCS;iNStitUte of AtmoSpheRiC phySiCS;iAp;
jzhu@mail.iap.ac.cn;tangxiao@mail.iap.ac.cn;zifawang@mail.iap.ac.cn;

In order to give an overall view of air pollution levels of China during the extremely se-
vere polluted episodes in January 2013, the surface PM2.5 observations from more than 
300 stations were firstly assimilated into a 3-dimensional air quality model to estimate 
the distribution of PM2.5 concentrations over China. The data assimilation system was 
established based on ensemble Kalman filter (EnKF) and a Nested Air Quality Prediction 
Modeling System (NAQPMS). In order to obtain flow-dependent error covariance for 
the simulated PM2.5, 50 ensemble runs of NAQPMS were performed and emissions of 
NOx, VOCs, SO2, NH3, PM2.5,BC and OC as key uncertainty sources of PM2.5 modeling 
were perturbed. The spurious correlation impacts from remote observations, induced by 
the finite ensemble size of EnKF, were reduced through localization technique. Off-line 
reanalysis were conducted during January 2013, and surface PM2.5 observations were 
sequentially hourly assimilated into the airquality model. A reanalysis dataset of surface 
PM2.5 concentrations over whole China were obtained with 1-h temporal and 45km spa-
tial resolution.Detailed validation for the reanalysis datasets were conducted by using 
independent observations from another observation network of Chinese Academy of 
Sciences and cross-validation method. The reanalysis data can reproduce the spatial 
distribution feature of observed PM2.5. The uncertainties of the dataset over high PM2.5 
concentration areas were estimated to bewithin 20% and significantly lower than the 
uncertainty of the simulated data. Overall, the reanalysis PM2.5 data was validated as a 
high quality dataset for evaluation of PM2.5 pollution over China. It can provide valuable 
information over the areas without monitoring stations.

Keyword: PM2.5 observations, data assimilation, China



SCIENTIFIC PROGRAM

92

S4.3 - AFRICAN ANTHROPOGENIC COMBUSION EMISSIONS: IMPACT ON ATMOTS-
PHERIC COMPOISTION AND HEALTH IN 2005 AND 2030
lioUSSe C, l. RobloU, e. ASSAmoi, t. doUmbiA,  p. CRiqUi, C. GAly-lACAUx, R. RoSSet

lAboRAtiRe d AéRoloGie, omp, CNRS
catherine.liousse@aero.obs-mip.fr

Fossil fuel (traffic, industries …) and biofuel (domestic fires) emissions of gases and parti-
cles in Africa are expected to significantly increase in the near future, particularly due to 
rapid growth of African cities and megacities.

In this study, we will present the most recent developments of African combustion emis-
sion inventories, including African specificities. Indeed, a regional fossil fuel and biofuel 
inventory for gases and particulates described in Liousse et al. (2014) has been develo-
ped for Africa at a resolution of 0.25° x 0.25° for the years 2005 and 2030. For 2005, the 
original database of Junker and Liousse (2008) was used after modification for updated 
regional fuel consumption (new activity sector and new emitter category) and emission 
factors including new measurements. Two prospective inventories for 2030 are derived 
based on Prospective Outlook on Long-term Energy Systems (POLES) model (Criqui, 
2001). The first is a reference scenario (2030ref) with no emission controls and the se-
cond is for a “clean” scenario (2030ccc) including Kyoto policy. A ccc* scenario has been 
also constructed from african specific emission control. This inventory predicts very lar-
ge increases of BC, OC, CO, NOx, SO2 and NMHC emissions in 2030, if no emission re-
gulations are implemented. For example, African anthropogenic combustion emissions 
could contribute to 50% of the organic carbon global anthropogenic emissions in 2030. 
The estimated trends in African emissions are consistent with emissions provided by glo-
bal inventories, but they display a larger range of values.

These inventories have been introduced in RegCM4 model (Solmon et al., 2006). In this 
paper we will focus on aerosol modelled concentrations (BC, OC, PM2.5) in 2005 and in 
2030. Spatial distribution of aerosol concentrations will be presented with a zoom on a 
few urban and rural sites. Finally mortality rates (respiratory, cardiovascular ..) caused by 
anthropogenic PM2.5 increase from 2005 to 2030 have been calculated following Lelie-
veld et al. (2013). Such results will be shown for each scenarios.

To conclude, this paper will discuss the effectiveness of scenarios to reduce emissions, 
aerosol concentrations and mortality rates.

S4.4 - USING CHEMICAL RATIOS TO DISENTANGLE SOURCES OF PARTICULATE 
MATTER POLLUTION: IMPLICATIONS FOR POPULATION EXPOSURE AND HUMAN 
MORTALITY
AiShwARyA RAmAN; AVeliNo f.ARellANo; RAJeSh kUmAR

UNiVeRSity of ARizoNA; UNiVeRSity of ARizoNA; NCAR
aishwaryaraman@email.arizona.edu; arellano@atmo.arizona.edu; rajesh.cscmpi@gmail.
com

Recent studies on correlations between particulate matter (PM) and mortality point out 
that there is a gain in the life expectancy of 0.35-0.6 years per 10µg/m3decline in annual 
PM concentrations. These studies emphasize that further decrease in PM levels wou-
ld imply additional gains in life expectancy. However,it is difficult to revise the national 
ambient air quality standards to reduce PM unless the relative contributions of natural 
and anthropogenic sources contributing to abundances of PM are identified. Previous 
studies on sources of PM have mainly been based on direct measurements of PM and 
aerosol optical depth (AOD). These measurements are spatially and temporally limited 
and most of them are restricted to urban regions which result in large uncertainties in 
the estimation of PM sources. On the other hand, gas phase species such as carbonmo-
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noxide (CO) have relatively better spatio-temporal coverage and can be used as tracers 
for PM. Here, a framework which includes CO and PM measurements is introduced to 
disentangle and update the natural, anthropogenic, and biomass burning sources of PM 
across Contiguous United States (CONUS). This combines ground, satellite observations 
and outputs from an online Weather Research and Forecasting Model coupled with Che-
mistry (WRF-Chem). A tagged tracer approach is implemented for CO in WRF-Chem 
to identify contributions from individual sectors and geographical regimes. In order to 
determine optimized CO that matches with observations, an inversion approach using 
CO tracers from WRF-Chem in combination with total CO observations from US Envi-
ronmental Protection Agency Air Quality System (EPA AQS) high resolution monitoring 
sites and Measurements of Pollution in the Troposphere (MOPITT) V6 is developed. To 
the best of our knowledge, this is the first comprehensive development of CO state level 
emissions specifically based on both EPA ‘high resolution sites’ and MOPITT V6 produc-
ts. We combine chemical ratios of optimized CO and PM in a joint inversion to update the 
major contributions of PM from anthropogenic, natural (e.g.dust) and biomass burning 
sources. Finally, we will explore thresholds for reducing annual mortality counts and im-
proving policy related strategies in US using state level emissions of PM sources.

S4.5 - PM CHEMICAL CHARACTERIZATION IN TIJUANA (MÉXICO) DURING THE CAL-
MEX CAMPAIGN
dARA SAlCedo; eStefANy GoNzAlez-CAStillo; telmA CAStRo; JUAN pAblo beRNAl; oSCAR peRAl-
tA; ofeliA peRez-ARVizU; lUiSA t. moliNA; ;
UNiVeRSidAd NACioNAl AUtoNomA de mexiCo;UNiVeRSidAd NACioNAl AUto-
NomA de mexiCo;UNiVeRSidAd NACioNAl AUtoNomA de mexiCo;UNiVeRSidAd 
NACioNAl AUtoNomA de mexiCo;UNiVeRSidAd NACioNAl AUtoNomA de me-
xiCo;UNiVeRSidAd NACioNAl AUtoNomA de mexiCo;moliNA CeNteR f
dara.salcedo@ciencias.unam.mx;karla756@msn.com;telma@atmosfera.unam.mx;jpbernal@
unam.mx;oscar@atmosfera.unam.mx;operez@geociencias.unam.mx;ltmolina@mit.edu;

The Cal-Mex campaign was carried out in the city of Tijuana (Mexico) from May 15 to 
June 30, 2010 in order to characterize major processes (emission, transport and transfor-
mation) of particulate matter (PM)and precursor gases occurring along the California-
Mexico border region. During the Campaign, 24-hour PM samples were collected using 
Minivol Portable Air Samplers (Airmetrics, Eugene Oregon, US) in two different sites 
within the urban area. One of the sites (PQM) was situated in a residential area, close to 
relatively large avenues. The other site (CEC) was a receptor site located on top of a hill, 
downwind from urban emissions and with few other PM sources nearby. Samples were 
analyzed for trace elements and Pb isotopic composition using mass spectrometry, and 
for organic and total carbon using thermo-optical methods. A comparative analysis of 
the results is presented to better understand the main PM sources impacting each site.

S4.6 - AEROSOL PARTICLES OPTICAL DEPTH RETRIEVALS AT SAO PAULO CITY 
AND EFFECT ON DOWNWARD SOLAR IRRADIANCE AT THE SURFACE
máRCiA Akemi yAmASoe; NiltoN mANUel eVoRA do RoSARio; fAbio J. S. lopeS;
UNiVeRSity of São pAUlo/USp;fedeRAl UNiVeRSity of São pAUlo;1.
Instituto de Astronomia, Geofísica e Ciências Atmosféricas, Universidade de São Paulo
-USP, São Paulo-SP, Brazil;

As part of NUANCE-SPS (Narrowing the Uncertaintieson Aerosol and Climate Changes 
in São Paulo State) Project, aerosol opticaldepth at Sao Paulo city is being continuously 
retrieved using a Multi-FilterRotating Shadowband Radiometer measurements perfor-
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med at 413, 673, 870 and 1038nm narrow band channels. Simultaneously, collocated 
solar irradiance atdifferent spectral bands are continuously monitored, from global total 
(280 to3000 nm) with a CM21 pyranometer from Kipp & Zonen, PAR (photosyntheti-
callyactive radiation, from 400 to 700 nm) with SKE 510 sensor from Skye, a biome-
termodel 501 from Solar Light (280 to 320 nm) and a spectroradiometer from EKOIns-
truments, measuring spectral irradiance from 347 to 1057 nm, with 3 nmresolution. The 
integration of this set of measurements meant to advancecurrent understanding on 
the radiative impacts of the particulate matter overthe city atmosphere column. Resul-
ts from those measurements and modelingsimulations with a radiative transfer code 
(LibRadtran) will be compared in theframework of closure experiments. Furthermore, 
clearness index on cloudy andclear days will be estimated and the frequency of occur-
rence of each conditionwill be also discussed.

S4.7 - ENERGY-RELATED EMISSION PROJECTIONS: THE NEXUS OF ECONOMY, IN-
FRASTRUCTURE, AND TECHNOLOGY
tAmi boNd; ekboRdiN wiNiJkUl; liANG liU; tAeSUNG hwANG; yANfeNG oUyANG; SUNGwoN lee; 
bUmSoo lee; SteVeN J. Smith; fANG yAN;
UNiVeRSity of illiNoiS At URbANA-ChAmpAiGN;UNiVeRSity of illiNoiS At URbANA-ChAmpAiGN;UNiVeR-
Sity of illiNoiS At URbANA-ChAmpAiGN;UNiVeRSity of illiNoiS At URbANA-ChAmpAiGN;UNiVeRSity of 
illiNoiS At URbANA-ChAmpAiGN;UNiVeRSity of illiNoiS At URbANA-ChAmpAi

yark@uiuc.edu;ewinijk2@illinois.edu;lliu13@illinois.edu;hwang7@illinois.edu;yfouyang@
illinois.edu;lee491@illinois.edu;bumsoo@illinois.edu;ssmith@pnnl.gov;fangyan@anl.gov;

Future emissions of air pollutants depend on energy demand in a few major sectors, 
including transportation and residential uses. We present emission scenarios for these 
two sectors, which are important emitters of  particulate matter that affects health and 
climate. We use a hybrid approach in which fuel use in each sector of a global macroe-
conomic scenario is downscaled to emissions by representing infrastructure technology 
choice. Transportation emissions are projected with a global vehicle fleet model, within 
which a model of the freight-handling system in the United States is nested. This mo-
del shows how transportation emissions respond to changes in vehicle standards, road 
infrastructure,rail infrastructure, and urban form. For residential emissions, we focus on 
countries where solid fuel provides most of the energy, identifying mitigation strategies 
that rely on electrification, fuel availability, and the need to purchase fuel. We propose 
that the future of emission projections lies in broad but “good-enough” models that can 
represent the response of technology and emissions to policy, economy, and the surrou-
nding environment.

S4.8 - RESULTS FROM THE FIRST TWO YEARS OF AEROSOL AND GAS OBSERVA-
TIONS AT THE WORLD”S HIGHEST GAW STATION: CHACALTAYA, BOLIVIA
mARCoS fRoilAN ANdRAde floReS; fRANCeSCo zARAtti SACChetti; RiCARdo Nelo foRNo; CARiNA 
iSAbel moReNo RiVAdeNeiRA; feRNANdo VelARde ApAzA; pAolo lAJ; AlfRed wiedeNSohleR; JAf-
fRezo JeAN-lUC; RAdoVAN kReJCi; dAVid whitemAN; miChel RAmoNet; pAolo boNASoNi; fRANCeS-
CopieRo

lAboRAtoRy foR AtmoSpheRiC phySiCS; UNiVeRSidAd mAyoR de SAN ANdRéS (UmSA); UNiVeRSidAd 
mAyoR de SAN ANdRéS; lAboRAtoRy foR AtmoSpheRe phySiCS; UNiVeRSidAd mAyoR de SAN ANdRéS; 
lAboRAtoiRe de GlACioloGie et GéophySiqUe de l’eNViRoNNemeNt, CNRS-UJf, GReNoble, f
mandrade@fiumsa.edu.bo; fzaratti@umsa.bo; rforno@lfabolivia.org; caisa.moreno@
chacaltaya.edu.bo; fvelarde@chacaltaya.edu.bo; laj@lgge.obs.ujf-grenoble.fr; ali@tro-
pos.de; jaffrezo@lgge.obs.ujf-grenoble.fr; radek@itm.su.se; david.n.whiteman@nasa.
gov; michel.ramonet@l
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In December 2011, a new high altitude GAW station in the Andes began its operation. 
A consortium of institutions led by the Laboratory for Atmospheric Physics (LAP) and 
formed by institutions from Europe and the United States set up a suite of instruments at 
the recently refurbished Universidad Mayor de San Andrés facilities at Chacaltaya in Bo-
livia. The existing infrastructure is part of the Chacaltaya Cosmic Ray Laboratory that has 
been functioning for more than 60 years. The Chacaltaya/GAW (CHC) station is located 
at 5240 m asl (16°21’1.78”S, 68° 7’53.44”W) on the westward face of Mount Chacaltaya. 
This peak is part of a mountain range known as the Cordillera Real in the Altiplano re-
gion. The station is located relatively close to Lake Titicaca and to the Amazon basin. The 
largest metropolitan area of the region, formed by the cities of La Paz and El Alto, is lo-
cated approximately 17 km in a straight line from the station and is situated from 1200 to 
1600 m below it. Due to this location, air masses arriving from the Altiplano, the Amazon 
and from the urban region are regularly sampled at Chacaltaya. Results for the first two 
years of measurements are presented here. Aerosol properties, size and distribution in 
the size range of 10-500 nm, as well as concentrations of some reactive and greenhouse 
gases are analyzed for the period 2012-2013. We report on background levels of aero-
sols in the lower free troposphere as well as events such as smoke produced by biomass 
burning that is transported to the Andean region. Ancillary measurements from a lidar 
system located at the LAP (3400 m asl) are also discussed in this context.

S4.9 - TROPOSPHERIC OZONE CLIMATOLOGY SINCE 1995 OVER EAST ASIA
SAChiko hAyAShidA; Akiko oNo; xioNG liU; kelly ChANCe;
NARA womeN S UNiVeRSity;NARA womeN S UNiVeRSity;hARVARd-SmithSoNiAN CeNteR foR AStRo-
phySiCS;CeNteR foR AStRophySiCS;
sachiko@ics.nara-wu.ac.jp;ono@cc.nara-wu.ac.jp;xliu@cfa.harvard.edu;kchance@cfa.
harvard.edu;

We report ozone climatology in the troposphereover East Asia by using ozoneprofile 
data obtained by ozonesonde and airborne measurements (MOZAIC/IAGOS), and the 
recent retrieval products of the Ozone Monitoring Instrument (OMI) onboard the EOS/
Aura satellite [Liu et al., 2010]. The OMI products and airborne data revealed that ozone 
in the lowermost troposphere enhanced over the Central and East China in June every 
year, associated with the enhancement of CO observed by MOPITT and hotspots ob-
served by MODIS.This suggested that a considerable part of the enhancement could be 
attributed to the emissions of ozone precursors from residue burning after harvesting of 
winter wheat in these areas. The ozone enhancement and variability observed downs-
tream from China show clear evidence of transboundary pollution from China to Korea 
and Japan. We will present seasonal variation and long-term change of ozone profiles 
over East Asia and discuss ozone sources and transport processes.

References

Liu, X., et al.(2010), Ozone profile retrievals from the Ozone Monitoring Instrument, At-
mos. Chem. Phys., 10(5), 2521-2537.

S4.10 - IN-SITU CHARACTERIZATION OF AIR QUALITY OVER SOUTH AFRICA
Roelof petRUS bURGeR; StUARt JohN piketh

NoRth-weSt UNiVeRSity, SoUth AfRiCA; NoRth-weSt UNiVeRSity

burger.roelof@nwu.ac.za; stuart.piketh@nwu.ac.za

Natural and anthropogenic pollution sources in South Africa have a significant global 
impact. A frequently visible ‘river of smoke’ forms out of the complex interplay between 
persistent industrial and metropolitan sources and spatio-temporally variable sources, 
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like biomass and domestic burning. The distribution and character of major air pollution 
sources in southern Africa plays an important role in its transport and impact over the 
region. This paper reports on a series of airborne campaigns between 2003 and 2007 
that collected around 400 hours of in-situ data during 175 flights around southern Africa 
using a diverse instrument suite. In-plume and background measurements of sulfur dio-
xide, carbon dioxide, carbon oxide, oxides of nitrogen, volatile organic compounds and 
particulates were made for industrial sources in the  power, petroleum, steel, aluminium, 
paper and cement industries as well as distributed sources like biomass burning, domes-
tic burning and urban centers. These profiles were compared against surface measure-
ments to evaluate its application to source apportionment. The uncertainties and cavea-
ts of aircraft based monitoring were compared against remote sensing and modelling 
approaches to assess its application to air quality mapping in developing countries with 
limited surface monitoring resources.

S4.11 - IS TROPOSPHERIC OZONE REALLY INCREASING OVER SOUTHERN AFRICA? 
EVIDENCE OF A PARADOX FROM SURFACE, SONDE AND AIRCRAFT OBSERVA-
TIONS
ANNe mee thompSoN; NikolAy V bAlAShoV; JACqUelyN C witte; G J R Coetzee; VAleRie thoU-
Ret; fRANCoiSe poSNy; StUARt piketh; kRiSty e lANGeRmAN;
NASA/GoddARd SpACe fliGht CeNteR;peNN StAte UNiVeRSity;SSAi At NASA-GoddARd;SoUth 
AfRiCAN weAtheR SeRViCe;CNRS/obS dU midi-pyReNeeS;UNiV de lA ReUNioN;NoRthweSt UNiV

-potChefStRoom;eSkom eNViRoNmeNtAl GRoUp;
amt16@psu.edu;nvb5011@psu.edu;jacquelyn.witte@nasa.gov;gerrie.coetzee@weather-
sa.co.za;VALerie.thouret@aero.obs-mip.fr;francoise.posny@univ-reunion.fr;stuart.pike-
th@mwu.ac.za;rosske@eskom.co.za;

Two studies of trends in tropospheric ozone over thesouthern African region are re-
ported.  Bothinvestigations use a multi-variate regression model with monthly avera-
ged data fromthe period 1990-2007.  For surfacetrends, the ozone and nitrogen oxides 
(NOx) measurements come from fromfive air quality monitoring stations in the South 
Africa (SA) Highveld region eastof the Johannesburg-Pretoria megacity for which fi-
res, industry and power plantemissions are readily visible in satellite NO2 imagery.  The 
trends model assumed anENSO effect, annual cycle, and dependence on NOx, the key 
componentof ozone chemical formation.  Four out ofthe five stations exhibit statisti-
cally significant sensitivity to ENSO at somepoint in the December-May period where 
El Niñoamplifies ozone formation and La Niñareduces ozone.  However, over the 18-yr 
period,two stations exhibit negative ozone trends and three stations show nostatisti-
cally significant change.  Thefree tropospheric (FT) ozone data are from the Irene (25S, 
28E) SHADOZ stationnear Pretoria, 25 km from the Johannesburg International Airport, 
where MOZAICcommercial aircraft ozone profiles fill in a gap in the sonde observations 
from1995-1999.  In thatcase ozone, from 4-11 km, in late-fall-winter (May-July) ozone 
showed asharp increase, of 20-25%/decade from 1990-2007.  As a comparison, trends in 
wintertime FT ozonefrom soundings over Réunion Island, another SHADOZ station, were 
+40%/decadebased on data from 1992-2011.  At both Ireneand Réunion, back trajecto-
ries from sonde launch times point to origins in FTozone over southern Africa, the south 
Atlantic, all the way to South Americaand beyond.  This suggests increases in long-ran-
getransport of pollution.  For Réunion, trajectoriesplace some ozone origins over regions 
affected by southern Asian emissions.  Surprisingly, the season of maximum biomass-
burning influences over southern Africa and Réunion, processes that we havestudied in 
many field campaigns, showed no trends.  In summary, we have discovered a bellwether-
for the growth of anthropogenic pollution in the southern hemisphere and pinpointeda 
narrow time of year (winter) with maximum impact on ozone over southernAfrica.
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S4.12 - ORGANIC AEROSOL CONCENTRATION AND COMPOSITION OVER EUROPE: 
INSIGHTS FROM CHEMICAL TRANSPORT MODELING AND FACTOR ANALYSIS DATA
SpyRoS pANdiS

UNiVeRSity of pAtRAS

spyros@andrew.cmu.edu

A detailed three-dimensional regional chemical transport model (PMCAMx) was applied 
over  focusing on the formation and chemical transformation of organic matter. An ex-
tensive set of Aerosol Mass Spectrometer (AMS) measurements was used to evaluate 
the model and, using factor analysis results, gain more insight into the sources and trans-
formations of organic aerosol (OA). Oxygenated OA (OOA) is predicted to contribute 
93% to total OA during spring, 87% during winter and 96% during autumn with the rest 
consisting of fresh primary OA (POA). Predicted OOA concentrations compare well with 
the observed OOA values for all periods with an average fractional error of 0.53 and a 
bias equal to -0.07 (mean error = 0.9 µg m-3, mean bias = -0.2 µg m-3). The model sys-
tematically underpredicts fresh POA in most sites during late spring and autumn (mean 
bias up to -0.8 µg m-3). Based on results from a source apportionment algorithm running 
in parallel with PMCAMx, most of the POA originates from biomass burning (fires and 
residential wood combustion) and therefore biomass burning OA is most likely underes-
timated in the emission inventory.

During the period of June-July 2012 an AMS was adapted for airborne aerosol chemical 
composition measurements on a Zeppelin NT airship as part of the PEGASOS project. 
The Zeppelin platform allowed for measurements with high spatial resolution throughout 
the entire planetary boundary layer (PBL). The campaign observations revealed a higher 
degree of organic aerosol ageing in the Po Valley than in the . Differences between the 
individual layers of the PBL were identified in the mass concentrations of the aerosol 
chemical species and the organic aerosol age. The agreement between model predic-
tions and the airborne measurements of aerosol chemical composition at various altitu-
des is encouraging.

PMCAMx-Trj, a 1-D Lagrangian transport model hosting the two-dimensional volatili-
ty basis set (2D-VBS) framework  for the simulation of the oxidation state of OA, was 
applied to simulate the chemical evolution of air parcels arriving at San Pietro Capofiu-
me, Italy, one of the sites with extensive observations during the PEGASOS summer 2012 
campaign.

S4.13 - INVESTIGATIONS OF THE FORMATION AND GROWTH OF ULTRAFINE PARTI-
CLES IN A COASTAL URBAN ENVIRONMENT
melitA keywood;
CSiRo;
melita.keywood@csiro.au;
Melita Keywood, Martin Cope, Kathryn Emmerson, Ian Galbally,  Mahendra Bhujel, Min 
Cheng, Suzanne Crumeyrolle , Rosemary Fedele, Rob Gillett , Sarah Lawson, Branka Mil-
jevic, Fabienne Reisen, Zoran Ristovski, Paul Selleck, Jason Ward.

 

Toxicological studies have shown evidence of toxicity of ultrafine particle concentration 
(UFP diameter < 100 nm). The processes leading to UFP emission, formation and grow-
th is an area of on-going research and was the emphasis of an intensive measurement 
program carried out during summer 2011 and autumn 2012 in Sydney Australia. The for-
mation and growth of UFP was observed during both seasons on 50% of days. VOC 
oxidation was observed on all days; however the partitioning or condensing of the oxidi-
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sed species from the gas to the particle phase only occurred on half of the days. There 
was no difference in the existing insitu aerosol microphysical properties between days 
of particle growth and no growth, and meteorological state variables were not strong 
predictors of particle growth.

We used a chemical transport model coupled with an aerosol microphysical model to in-
vestigate the relationship between emissions, transport, chemistry and particle growth. 
Inclusion of a boundary layer sulphuric acid nucleation scheme resulted in the reproduc-
tion of the particle growth events with sulphuric acid generated from the chemical trans-
formation of sulfur dioxide and sulfur trioxide emitted by power stations in the region.
Observations suggest that the atmospheric composition and photochemical environ-
ment of Sydney is such that photochemical oxidation (and thus the production of con-
densable materials) is a common occurrence in the Sydney airshed. However in order for 
the oxidised products to partition to the particle phase and contribute to particle growth 
an acid catalyst is required and sulfate in the power station plumes nucleates to form 
theses catalyst seeds. Typically the power station plumes lie above the boundary layer in 
the morning, and are then fumigated to the surface in the early afternoon as convection 
leads to boundary layer growth.  This process provides a reservoir of the seed particles 
onto which the oxidised VOC products can partition and condense and further react.

S4.14 - OBSERVING THE ANTHROPOCENE FROM SPACE
JohN p. bURRowS

UNiVeRSity of bRemeN

burrows@iup.physik.uni-bremen.de

The industrial revolution, which began in the UK in thelate 18th century, has been fuelled 
by the use of cheap energy from fossilfuel combustion. It has facilitated a dramatic rise 
in both the humanpopulation, now above 7 Billion with 50% now living in urban agglo-
merations,and its standard of living. It is anticipated that by 2050 there will be of theor-
der of 8.3 to 10 billion people, 75% living in cities. Anthropogenic activityhas resulted in 
pollution from the local to the global scale changes in landuse, the destruction of stra-
tospheric ozone, the modification of biogeochemicalcycling, acid deposition, impacted 
on ecosystems and ecosystem services,destruction of biodiversity and climate change. 
The impact of man has moved theearth from the Holocene to the new geological epoch 
of the Anthropocene. Toimprove our understanding of the earth atmosphere system and 
the accuracy ofthe prediction of its future changes, knowledge of the amounts anddis-
tributions of trace atmospheric constituents are essential -“One cannot manage what is 
not measured”.

An integrated observing system, comprising ground andspace based segments is requi-
red to improve our science and to provide anevidence base needed for environmental 
policymakers. Passive remote sensingmeasurements made of the up-welling radiation 
at the top of the atmosphere frominstrumentation on space borne platforms provide a 
unique opportunity toretrieve globally atmospheric composition. This presentation des-
cribes resultsfrom the SCIAMACHY (SCanning Imaging Absorption spectroMeter for At-
mosphericCHartographY on ESA Envsiat 2002 to 2012) and its spin offs GOME (Global 
OzoneMonitoring Experiment ESA ERS-2 1995 to 2011) and GOME-2 (ESA/EUMETSAT 
Metopseries). The potential of the SCIAMACHY successors Sentinel 5, CarbonSat, and 
SCIA-ISSwill also be addressed.
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SESSION 5 - ATMOSPHERIC CHEMISTRY FUNDAMENTALS

S5.1 - A NEW CLASS OF LOW-VOLATILITY ORGANIC COMPOUNDS IN NEW PARTI-
CLE FORMATION.
thomAS fRiedRiCh meNtel; mikAel ehN; Joel A. thoRNtoN; felipe lopez-hilfikeR; eiNhARd kleiSt; 
moNikA SpRiNGeR; iidA pUlliNeN; JUeRGeN wildt; ANdReAS wAhNeR

foRSChUNGSzeNtRUm JUeliCh Gmbh; UNiVeRSity of helSiNki; UNiVeRSity of wAShiNGtoN; UNiVeRSi-
ty of wAShiNGtoN; foRSChUNGSzeNtRUm JUeliCh Gmbh; foRSChUNGSzeNtRUm JUeliCh Gmbh; foRS-
ChUNGSzeNtRUm JUeliCh Gmbh; foRSChUNGSzeNtRUm JUeliCh, ibG-2; foRSChUNGSzeNtRUm JUeliCh

t.mentel@fz-juelich.de; mikael.ehn@helsinki.fi; thornton@atmos.uw.edu; lopezf@u.
washington.edu; e.kleist@fz-juelich.de; m.springer@fz-juelich.de; i.pullinen@fz-juelich.
de; j.wildt@fz-juelich.de; a.wahner@fz-juelich.de

Recent studies show that peroxy radicals are key intermediates in particle formation. 
Permutation reactions involving highly oxidized peroxy radicals form stable products 
with extremely low volatility (ELVOC). We suggest that ELVOC are the postulated or-
ganic compounds that explain growth of small particles (Ehn et al., Nature, 2014).  To 
elucidate the pathways of ELVOC formation, experiments were performed in the Juelich 
Plant Atmosphere Chamber. As unique detection schemes we applied High Resolution 
Nitrate-Chemical Ionization Mass Spectrometry for detection of ELVOC including highly 
oxidized peroxy radicals. ELVOC were produced by a-pinene ozonolysis and reaction 
with OH at different NOX levels. ELVOC with C10 skeletons carry a large number of oxy-
gens, still containing 14 or 16 H-atoms. ELVOC-dimers with 20 C-atoms were also obser-
ved. The formation of ELVOC with even number of O-atoms can be explained by classical 
peroxy radical termination reactions leading to ketones, alcohols, and hydroperoxides 
(including peroxy acids) in combination with fast intramolecular hydrogen shifts. H-shifts 
in peroxy radicals lead to formation of an increasing number of hydroperoxide groups 
under reproduction of a peroxy radical (containing now two more oxygens). Formation 
of ELVOC with odd numbers of O-atoms requires in addition alkoxy radicals as inter-
mediates in the sequential radical chain. Peroxy radicals with 6, 8, and 10 O-atoms were 
more abundant than those with 7 and 9 O-atoms.  Addition of NOx to the system increa-
ses the concentrations of nitrates on cost of corresponding peroxy radicals, confirming 
their identification as peroxy radicals. Furthermore the concentrations of ELVOC-dimers 
decrease strongly with increasing NO suggesting that they are indeed formed by pero-
xy- peroxy permutation reactions. ELVOC are involved in new particle formation, and can 
explain the major fraction of the early growth observed in field studies. Key molecules in 
new particle formation must be ELVOC-dimers as their formation is strongly supressed 
with increasing NOx in accordance with the NOx dependence of new particle formation 
described by Wildt et al. (ACP, 2014). Formation of particle mass is less affected by NOx 
addition as it likely proceeds via C10-ELVOC.

S5.2 - HIGH MOLECULAR WEIGHT / LOW VOLATILE ORGANICS IN SOA: HOMOGE-
NEOUS VS. HETEROGENEOUS FORMATION
thoRSteN hoffmANN; AlexANdeR VoGel; mARiA CRiStiNA SolCi;
JohANNeS GUteNbeRG-UNiVeRSity;JohANNeS GUteNbeRG UNiVeRSity;UNiVeRSidAde eStAdUAl de loN-
dRiNA;
t.hoffmann@uni-mainz.de;hoffmant@uni-mainz.de;solci@uel.br;

The formation of high molecular weight (MW) organics (i.e. highly oxidized, highly 
functionalized or increased MW due to oligomerization or accretion reactions) in the 
atmosphere has been investigated intensively during the last few years. The motivation 
for these studies is their very low vapor pressure and therefore their influence on the 
formation and the properties of atmospheric aerosols, e.g. gas/particle partitioning of 
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SOA, the phase state of organic aerosols and especially the still intensively debated 
question about the role of organic compounds in atmospheric new particle formation. 
In principle, the formation of low volatile or high MW organics can take place in the gas 
phase, i.e. reaction pathways involving organic radicals, such as Criegee radical chemis-
try or reactions of larger organic peroxy radicals (incl.autoxidation). A second potential 
pathway for their formation is condensed phase chemistry. Here, gas-particle transfer 
of smaller molecules (e.g. reactive carbonyls, peroxides) precedes the formation of hi-
gher MW organics and, if the partitioning coefficient indicates that the smaller organics 
will exist mainly in the gas phase, the formation process can be treated as reactive up-
take. Recently several new analytical methodologies for SOA characterization – mostly 
based on online (e.g. CIMS) and offline mass spectrometry (high resolution MS) - have 
been developed and applied in field and laboratory studies. The contribution will pre-
sent the current state of understanding of the formation of high MW / low volatile 
organics from natural precursors, including results from a field campaign in the Amazo-
nian rainforest.

S5.3 - A COMBINED ELVOC STUDY AT THE LEIPZIG AEROSOL CHAMBER (LEAK) 
AND AT THE TROPOS RESEARCH STATION MELPITZ
ANke mUtzel; ANke mUtzel; lAUReNt poUlAiN; yoShiteRU iiNUmA; olAf boeGe; thoRSteN beRNdt;
leibNiz iNStitUt füR tRopoSphäReNfoRSChUNG e. V.;leibNiz-iNStitUte foR tRopoSpheRiC ReSeAR-
Ch;leibNiz-iNStitUte foR tRopoSpheRiC ReSeARCh;leibNiz-iNStitUte foR tRopoSpheRiC ReSeAR-
Ch;leibNiz-iNStitUte foR tRopoSpheRiC ReSeARCh;leibNiz-iNStitUte foR tRopoSph

mutzel@tropos.de;mutzel@tropos.de;poulain@tropos.de;yoshi@tropos.de;boege@tro-
pos.de;berndt@tropos.de;

Extremely low volatility organic compounds (ELVOCs) have recently been observed in 
the laboratory and in the field. Within this contribution, results on the ELVOC are presen-
ted form CI-API-TOF measurements at the Leipzig aerosol chamber (LEAK) in a batch 
reactor continuous flow setup mode which enables realistic reaction conditions. ELVOCs 
were identified with the CI-API-TOF and their uptake into seed aerosol was studied. A 
variety of offline analytical techniques has then been employed to identify which mole-
cules can actually be identified as SOA constituents. Some ELVOC have been also found 
in the particle phase and a strong production of organosulphates was observed. It will 
be discussed whether the organosulphates are linked with the ELVOCS in the gas phase. 
For comparison, a first focussed field campaign has been performed at the TROPOS 
research station in Melpitz in summer 2013. Surprisingly, high concentrations of ELVOCs 
have been measured, with many of the mass spectrometric signals being identical to 
those observed in the lab before. However, besides ELVOCs from a series of monoterpe-
nes there are indications that other precursors also lead to the formation of ELVOC. The 
gas phase production of ELVOCs and their partitioning will be discussed together with 
its possible impacts on tropospheric chemistry. Current uncertainties and the need for 
further research will be assessed.
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S5.4 - COMPREHENSIVE SPECIATION OF ORGANIC AEROSOLS REVEALS EVAPORA-
TION AND OXIDATION KINETICS OF LONG-CHAIN NORMAL ALKANES
hAofei zhANG; dAVid R. woRtoN; SteVe SheN; keViN R. wilSoN; AlleN

UNiVeRSity of CAlifoRNiA - beRkeley; UNiVeRSity of CAlifoRNiA, beRkeley; UNiVeRSity of CAlifoR-
NiA, beRkeley; lAwReNCe beRkeley NAtioNAl lAboRAtoRy; UNiVeRSity of CAlifoRNiA At beRkeley

hfzhang@berkeley.edu; dworton@berkeley.edu; s7_3ve@berkeley.edu; krwilson@lbl.
gov; ahg@berkeley.edu

A large fraction of primaryparticulates in the troposphere consist of long-chain hydro-
carbons that can evaporatefrom the particle phase to the vapor phase;  they can also 
be readily oxidizedin both phases, following different reaction schemes and leading to 
oxygenatedproducts with different isomeric distributions. In the present study, evapora-
tionand OH-initiated oxidation of four long-chain normal alkanes (n-octadecane, n-eico-
sane, n-docosane,and n-tetracosane) were examined in aflow tube reactor. Particle-pha-
se samples were collected and comprehensivelyanalyzed using a two-dimensional gas 
chromatograph coupled to a high-resolutiontime-of-flight mass spectrometer (GC×GC/
HTOF-MS)with vacuum ultraviolet (VUV) photoionization. Both functionalization (up to-
third generation) and fragmentation oxygenated products were measured andquanti-
fied. More importantly, most of the oxygenated higher molecular weightconstitutional 
isomers were separated. Ketone and alcohol functional groups atspecific carbon posi-
tions were comprehensively identified by their unique VUVmass spectra. A semi-explicit 
kinetic model was also developed to simulate allmeasured species and evaluate the eva-
poration and oxidation kinetics based onthe observed constitutional isomers. The results 
suggest both evaporation andoxidation occurred simultaneously and the product isomer 
distributioneffectively reveals the relative importance of the two processes. Long-chai-
nalkane ketone isomers were also observed from urban aerosol samples. Along withthe 
hydrocarbon measurements, the chemical evolution kinetics of long-chainalkanes in the 
atmosphere was interpreted. This work demonstrated that isomeranalyses could provide 
a new metric to estimate chemical evolution kinetics of long-chainhydrocarbons.

S5.5 - IMIDAZOLE-2-CARBOXALDEHYDE, A NEW EFFICIENT PHOTOSENSITIZER: 
FUNDAMENTAL KINETICS AND PROPOSED MECHANISM FOR THE FORMATION OF 
HALIDE RADICALS.
liSelotte tiNel; StéphANe dUmAS; ChRiStiAN GeoRGe;
CNRS-iRCelyoN;iRCelyoN;CNRS;
Liselotte.TINEL@ircelyon.univ-lyon1.fr;stephane.dumas@univ-lyon1.fr;christian.george@
ircelyon.univ-lyon1.fr;

Imidazoles get growing interest in atmospheric chemistry, since catalytic process in situ 
involving ammonium salts and glyoxal, two ubiquitous component of ambient particula-
te matter, could lead to their significant formation [1,2]. Recently, our group showed that 
imidazole-2-carboxaldehyde (IC), one of the products formed by the ‘iminium-pathway’, 
can efficiently photo-induce the growth of aerosols by the production of highly oxyge-
nated limonene oxidation products without the presence of any gas phase oxidant [3,4].

Imidazole compounds are also known to be present in the sea surface microlayer (SML), 
the thin interfacial zone between atmosphere and subsurface water [5], and IC could 
certainly be one of them. Photoactive compounds in the SML can produce active ha-
logen species after oxidation of halides. Photo-activated aromatic carbonyls, like ben-
zophenone, and other photoactive compounds like chlorophyll, can lead to the forma-
tion of the reactive radical anion (X2•-) and molecular halogens, that can be released in 
the gas-phase [8]. Gas-phase halogen atoms, especially iodine and bromine, will set in 
catalytic cycles of ozone destruction in the MBL, changing locally the oxidizing capaci-
ties and gas-phase iodine chemistry can also lead to particle formation [9].
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The aim of this work is to explore the photochemical properties of IC by the means of 
laser flash photolysis. The absorption spectrum of the triplet state of IC in aqueous so-
lution was measured and the bimolecular rate coefficients of IC in presence of halide 
anions determined. Iodide anions showed to be efficient quenchers of the triplet state 
of imidazole-2-carboxaldehyde, with a rate coefficient kq of (5.33 ± 0.25) x 109 M-1 s-1.
The quenching by bromide and chloride anions was less efficient, with respective rate 
coefficients of (6.27 ± 0.53) x 106 M-1 s-1 and (1.31 ± 0.16) x 105 M-1 s-1. The halide (X-) 
quenches the triplet state by an electron transfer mechanism and the resulting transient 
absorption feature matches that of the corresponding radical anion (X2-).

We suggest that this type of direct photochemical reactions is a driving force of oxi-
dation reactions in the oceanic SML and consequently a significant source of halogen 
atoms in the atmosphere.
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S5.6 - IMPACT OF OXIDATIVE AGING ON THE CHEMICAL COMPOSITION AND OPTI-
CAL PROPERTIES OF BROWN CARBON AEROSOLS
eleANoR bRowNe; xiAloU zhANG; kelSey boUlANGeR; JoNAthAN p. fRANkliN; thomAS w. kiRChS-
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Particulate and gaseous emissions from biomass combustion are known to have nume-
rous air quality and climate impacts.  Light absorbing carbonaceous aerosol is a subset 
of biomass combustion emissions that has recently received significant attention due to 
its ability to potentially warm the climate.  Although soot (black/elemental carbon) has 
long been recognized as an important absorber of solar radiation, brown carbon (BrC 
– light absorbing organic carbon) has been more recently recognized as a potentially 
important climate forcer.  In general, BrC remains poorly constrained, in part due to its 
numerous sources and the variety of chemical functional groups that may contribute to 
UV and visible absorption.  Of particular importance for calculating an integrated clima-
te impact is how the functional groups responsible for absorption change (“age”) over 
the atmospheric lifetime of the aerosol.  Here, we present data quantifying how the che-
mical composition and optical properties of BrC aerosols are altered via oxidation.  The 
BrC is generated in the absence of soot via the smoldering of biomass.  It is then aged in 
a flow tube by oxidation using OH and ozone with and without the presence of gaseous 
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smoldering emissions.   We find that aging alters the chemical and optical properties of 
the BrC on atmospherically relevant time scales.  Using the measured chemical compo-
sition, we postulate possibilities for the light absorbing functional groups and link the 
observed changes in chemistry to the optical changes.

S5.7 - COMPLEX REFRACTIVE INDICES IN THE NEAR-ULTRAVIOLET SPECTRAL RE-
GION FOR BIOGENIC SECONDARY ORGANIC AEROSOL AGED WITH AMMONIA
J. miChel floReS; RebeCCA A. wASheNfeldeR; GAbRielA AdleR; hyUN Ji (JUlie) lee; lioR SeGeV; 
JUliA lASkiN; AlexANdeR lASkiN; SeRGey A. NizkoRodoV; SteVeN S. bRowN; yiNoN RUdiCh
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ac.il; hlee18@uci.edu; lior.segev@weizmann.ac.il; julia.laskin@pnnl.gov; alexander.
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Atmospheric absorption by brown carbon aerosol may play an important role in global 
radiative forcing.  Brown carbon arises from both primary and secondary sources, but 
the mechanisms and reactions for the latter are highly uncertain. One proposed mecha-
nism is the reaction of ammonia or amino acids with carbonyl products in secondary 
organic aerosol(SOA). We generated SOA in situ by reacting biogenic alkenes (a-pine-
ne, limonene, and a-humulene) with excess ozone,humidifying the resulting aerosol, and 
reacting the humidified aerosol with gaseous ammonia. We determined the complex 
refractive indices (RI) in the 360 –420 nm range for these aerosols using broadband ca-
vity enhanced spectroscopy(BBCES). The average real part (n) of the measured spectral 
range of theNH3-aged a-pinene SOA increased from n = 1.50 (± 0.01) for the unreacted 
SOA to n = 1.57 (± 0.01) after a 1.5h exposure to 1.9 ppm NH3;  whereas, the imaginary 
component (k) remained below k <0.001 (± 0.002). For the limonene and a-humulene 
SOA the real part did not change significantly, and we observed a small change in the 
imaginary component of the RI. The imaginary component increased from k = 0.0 to 
an average k = 0.029 (± 0.021) for a-humulene SOA,and from k < 0.001 (± 0.002) to an 
average k = 0.032 (± 0.019) for limonene SOA after a 1.5 h exposure to 1.3and 1.9 ppm of 
NH3, respectively. Collected filter samples of the aged and unreacted a-pinene SOA and 
limonene SOA were analyzed off-line with nanospray desorption electrospray ionization 
high resolution mass spectrometry(nano-DESI/HR-MS), and in-situ with a Time-of-Flight 
Aerosol Mass Spectrometer, confirming that the SOA reacted and that various nitrogen-
containing reaction products formed. If we assume that NH3-aging reactions scale li-
nearly with time and concentration, then a 1.5 hreaction with 1 ppm NH3 in the laboratory 
is equivalent to 24 h reaction with 63 ppbv NH3, indicating that the observed aerosol 
absorption will be limited to atmospheric regions with high NH3 concentrations.

S5.8 - HETEROGENEOUS UPTAKE OF HO2 RADICALS TO AEROSOLS. MECHANISTIC 
INSIGHTS FROM LABORATORY MEASUREMENTS AND KINETIC MODELLING.
dwAyNe; pASCAle mAtthewS; mAite bAezA-RomeRo; liSA whAlley; iNGRid GeoRGe; bARbARA 
bRookS; mARkUS AmmANN; JoSef dommeN; mANUel kRApf; dANiel mooN; thomAS beRkemeieR; mA-
NAbU ShiRAiwA
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HO2 radicals play a critical role in the atmosphere. Their reaction with NO provides a 
major recycling step to OH radicals and a dominant contribution to the formation of 
tropospheric ozone. The lifetime of HO2 is sufficiently long that uptake to aerosols may 
constitute an important component of its budget, yet quantitative comparisons of fiel-
d-measured and modelled concentrations have been hampered by uncertainties in the 
uptake coefficient (g) of HO2 to aerosols. Here we present laboratory measurements 
of g for a range of aerosol types using an aerosol flow tube coupled with a sensitive 
laser-based detection method enabling use of HO2 concentrations close to ambient le-
vels. For inorganic salts, g was measured to be in the range 0.003-0.02 and < 0.004 for 
aqueous and dry aerosols, respectively, and 0.4 for Cu(II) doped ammonium sulphate. g 
increased significantly as a function of Cu(II) and Fe(II or III) within the aerosol, and also 
increased at lower temperatures. For 6 organic aerosols (glyoxal, squalene, glutaric, ma-
lonic, stearic and oleic acids) g was < 0.004 - 0.008, but for humic acid, which contains 
transition metal ions, g = 0.007 – 0.09. For sucrose doped with Cu(II), g increased from 
0.02 - 0.2 for 17-75% relative humidity, over which the viscosity, and hence the diffusion 
constant of HO2, changed significantly. For Cu(II) doped ammonium sulphate, g redu-
ced significantly in the presence of EDTA and oxalic acid complexing agents. Uptake 
onto a-pinene and trimethylbenzene derived SOA generated in situ at the Paul Scherrer 
Institute smog chamber was small (g £ 0.004), and g = 0.018-0.031 was determined for 
Arizona Test Dust aerosols. Insights into the mechanism for HO2 uptake and identifica-
tion of the rate limiting steps as a function of experimental variables was probed using 
the KM-SUB kinetic multi-layer model which resolves mass transport and chemical reac-
tion at the aerosol surface and in the bulk. The KM-SUB model was able to reproduce 
the experimental observations of g decreasing with both aerosol exposure time to HO2, 
and with HO2 concentration, with implications for the correct choice of g for inclusion in 
atmospheric models.

 

SESSION 6 - ATMOSPHERIC CHEMISTRY IN A CHANGING CLIMATE

S6.1 - CLIMATE RESPONSES TO PERTURBATIONS OF SHORT-LIVED CLIMATE FOR-
CERS
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Short-lived climate forcers (SLCFs) have impacts both on climate, through radiative for-
cing effects, and on air quality, by contributing to PM and tropospheric ozone concen-
trations. There are fundamental scientific uncertainties in characterizing both the climate 
and air quality impacts of SLCFs and many aspects, such as the regional dependence, 
are quite different to those for the longer-lived climate gases. This work is part of the 
EU-FP7 project ECLIPSE, which aims to develop and assess effective emission abate-
ment strategies for SLCFs in order to provide scientific advice on how to mitigate climate 
change while improving the quality of air. In this contribution we assess the climate im-
pacts of perturbations to anthropogenic emissions of different SLCFs: namely SO2, black 
carbon, organic carbon, NOx, VOCs, CO and methane. We use climate integrations from 
three state-of-the-art fully-coupled atmosphere-ocean models with interactive chemis-
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try and aerosols (HadGEM, ECHAM and NorESM). The simulations consist of a control si-
mulation with present-day emissions, and a set of perturbation experiments in which the 
anthropogenic component of each SLCF is removed. A further perturbation experiment 
with no shipping emissions is also included. We evaluate the effects of these perturba-
tions on climate, including surface temperature, precipitation, evaporation, run-off and 
ecosystem productivity – both on a global and regional level. This is the first time that 
such experiments have been run in fully-coupled climate models, and therefore this is the 
first time that the full climate impact of these SLCFs can be evaluated.

S6.2 - WILDFIRE AND REGIONAL CLIMATE VARIABILITY: A GLOBAL PERSPECTIVE
yUhANG wANG; yi deNG; hANqiN tiAN; xiAohoNG liU; yoNGqiANG liU; yUN qiAN; ;
GeoRGiA iNStitUte of teChNoloGy;GeoRGiA iNStitUte of teChNoloGy;AUbURN UNiVeRSity;UNiVeRSi-
ty of wyomiNG;SoUtheRN ReSeARCh StAtioN;pNNl;;
ywang@eas.gatech.edu;yi.deng@eas.gatech.edu;tianhan@auburn.edu;xliu6@uwyo.
edu;yliu@fs.fed.us;Yun.Qian@pnnl.gov;;

Fire is an essential part of the natural system. It is also a key component in the develo-
pment of human societies. In particular, wildfire is strongly affected by regional climate 
and plays an important role in regulating regional climate variability. Using the Commu-
nity Earth System Model (CESM), we examine the current capability of climate models 
to simulate the interactions between wildfire aerosol emissions and regional climate va-
riability and identify key areas that require significant improvements. We will also show 
the teleconnection between African wildfire and East Asian summer monsoon and the 
underlying physical and dynamical processes, a global reconstruction of fire activities 
during 1901-2007 and the long-term effects of human activities and climate change on 
fires, and the impact of black carbon emissions from fires on the Arctic climate.

S6.3 - EXAMINING THE OBSERVED AND MODELED SENSITIVITIES OF AIR-QUALITY 
EXTREMES TO METEOROLOGICAL DRIVERS USING ADVANCED STATISTICAL TE-
CHNIQUES
williAm C. poRteR; bRook t. RUSSell; dANiel S. Cooley; Colette lARA heAld;
mit;ColoRAdo StAte UNiVeRSity;ColoRAdo StAte UNiVeRSity;mit;
wporter@mit.edu;brooktrussell@yahoo.com;cooleyd71@gmail.com;heald@mit.edu;

High levels of ozone(O3) and fine particulate matter (PM2.5) havewell-documented ne-
gative impacts on human health and society, making them twoof the most commonly 
regulated pollutants worldwide. Mean levels of thesepollutants are primarily determi-
ned by both local climatology and emissionrates, but day-to-day pollutant variability 
is driven mostly by meteorological fluctuationsrather than variability in the emissions 
themselves. Changes in localclimatology, therefore, are likely driving changes in local air 
quality, bothin terms of mean pollutant levels as well as the frequencies and magnitu-
des ofextreme events. While the impact of changing meteorology on O3 and PM2.5has 
been explored previously, much of the existing literature has focused on averagesand 
linear regressions, statistical techniques that largely ignore extremebehavior and tail 
dependence. Since current air-quality standards often includelimits on high quantiles 
of pollutant level observations (e.g. annual 4thhighest daily maximum 8-hour concen-
tration of O3 and 98thpercentile of PM2.5 in the UnitedStates), statistical analyses that 
do not focus on tail dependence will beunable to fully evaluate impacts on exceedance 
frequencies. Using methodologiesbased on quantile regression (QR) and extreme value 
theory (EVT), toolsspecifically developed for the analysis of heavy-tailed phenomena, 
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we analyzerelationships between meteorology and extreme pollution episodes in the 
UnitedStates, both in the observed data record and in modeled output generated by 
theCommunity Earth System Model (CESM). Through this analysis, we propose astatis-
tical framework for the identification of the meteorological drivers ofthese air-quality 
extremes, the evaluation of modeled extremes, and the improvementof future extre-
me projections based on observed sensitivities and assumed climatologicalchanges. Al-
though this work focuses on the United States, the methodologiesdeveloped here are 
general, and the results provide insight into meteorologicalcontrols on air quality throu-
ghout the world.

S6.4 - IMPACT OF AGRICULTURAL EMISSIONS ON FUTURE CLIMATES
SUSANNe bAUeR

ColUmbiA UNiVeRSity

Susanne.Bauer@Columbia.edu

Future emission scenarios project agrowing world population with increased food de-
mands. Taking into accountdifferent factors of population growth, fertilizer applica-
tions, and increasedefficiencies in food production leads to an estimated of doubled 
ammoniaemissions by the end of the century under the highest IPCC scenario. Growing 
emissions from the agricultural sector, most importantlythe use of fertilizers, are the dri-
ving force behind nitrate aerosol loadchanges in the atmosphere. Global agriculture has 
become steadily moredependent on synthetic nitrogenous compounds without whose 
applications wewould not be able to produce roughly half of today’s world food.

In order to examine the future atmosphericcomposition and its impact on climate we 
have to consider opposite forcingeffects: GHG have awarming effect. Ozone changes 
have both a warming (as a greenhouse gas) and acooling (through the formation of the 
OH radical in the troposphere whichreacts with CH4, and through aerosol formation) 
effect. The neteffect, including direct and indirect effects, of increased nitrate aerosol-
concentrations has a cooling effect.

Inthis study we use the GISS-E2 climate model with sophisticated aerosolmicrophysics 
and interactive chemistry schemes and investigate climate impactsof emissions of the 
agricultural sector on aerosol loads and atmosphericchemistry, with special emphasis on 
the role of nitrate aerosols. We investigatefuture climates by using two different aerosol 
and two differentthermodynamical schemes, which will give us uncertainty estimates 
regardingaerosol treatments. It is found in this study that ammonium nitrate particles-
become the dominant contributor to the future direct forcing of aerosols butonly plays a 
minor role for cloud forcing changes. In addition, in terms ofregional air quality, nitrate le-
vels at the surface are also significantly affectedby future emissions of nitrate precursors 
with consequences on Particulate Matterlevels in Northern America, Europe and Asia.  

S6.5 - INTEGRATED ANALYSIS OF AIR POLLUTION AT ANTARCTIC: AN OVERVIEW 
OF THE BRAZILIAN ANTARCTIC MONITORING AND THE BRAZILIAN STANDALONE 
MODULE - CRIOSFERA 1
RiCARdo heNRiqUe moRetoN Godoi; ANA flAViA loCAteli Godoi; SéRGio JoSé GoNçAlVeS JUNioR; 
heitoR eVANGeliStA dA SilVA
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Integrated analysis of air pollution at Antarctic: an overview of the Brazilian Antarctic 
Monitoring and the Brazilian standalone module - Criosfera 1Ricardo H.M. Godoi1*, Ana 
F. L. Godoi1, Renata C. Charello1, Kelvin Black dos Santos1, Sergio J Gonçalves Jr1;  Heitor 
Evangelista2, Elaine Alves dos Santos2;  1 Department of Environmental Engineering, Fe-
deral University of Parana - UFPR, Curitiba - PR, Brazil; 2 Laboratório de Radioecologia 
e Mudanças Globais, Universidade Estadual do Rio de Janeiro-UERJ, RJ, Brazil; Abstrac-
tOver the past 50 years, the Antarctic continent recorded the largest increase of atmos-
pheric temperature compared to other continents. The range of +2.5 Celsius degrees 
is contrasted with the global average increase of +0.6 Celsius degrees for the last 140 
years. Key mechanisms behind this warmer climate acceleration have been identified as 
the melting and thinning of the floating ice shelves triggered by warm ocean water. We 
hypothesize that the West Antarctic warming can be related to the aerosols transported 
and/or formed in this region. Thus, the analysis of the aerosols composition is essential to 
clarify the behavior of the aerosols in the atmosphere and its effects on the heating and 
cooling of this pristine area, since the atmospheric aerosols can influence climate change 
directly or indirectly.One of our research proposes is to study the aerosol dispersion from 
Rio de Janeiro to the Brazilian Antarctic Station at King George Island. Individual Antarc-
tic aerosol particles were analyzed by low-Z EPMA and the bulk of particles by EDXRF, 
in order to investigate the elemental composition of particles and bulk samples. EPMA 
results show high contributions of sulphur, sea salts, aluminosilicates, iron rich and a few 
soot particles. Alongside to the cruise, the elemental concentration results revealed two 
main groups. The first group is originating mainly from natural sources, and the second 
group to be related to long-range transport of anthropogenic aerosol. The monitoring of 
BC showed that the enhanced concentrations from urban origin can be transported to 
the South–West Atlantic Ocean due to the migration of sub-polar fronts that frequently 
reach tropical/subtropical regions.Our actual project (2010-2014) aims to improve the 
understanding the impact of aerosols in Central West Antarctica, based on the standa-
lone module - Criosfera 1, which started operation during the early 2011/2012 summer 
period.

S6.6 - TRANSFORMATION OF AEROSOL CHEMICAL COMPOSITION AND RESULTANT 
IMPACT ON CLIMATE DURING THE SOUTH AMERICAN BIOMASS BURNING ANALYSIS 
(SAMBBA)
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UNiVeRSity of exeteR; iNpe; iNStitUte of phySiCS, UNiVeRSity of SAo pAUlo; UNiVeRSity

will.morgan@manchester.ac.uk; james.allan@manchester.ac.uk; michael.flynn@man-
chester.ac.uk; eoghan.darbyshire@postgrad.manchester.ac.uk; dantong.liu@manches-
ter.ac.uk; Kate.Szpek@metoffice.gov.uk; justin.langridge@metoffice.gov.uk; ben.john-
son@metoffice.gov.uk; ji

Biomass burning represents one of the largest sources of particulate matter to the at-
mosphere, resulting in a significant perturbation to the Earth’s radiative balance coupled 
with serious impacts on public health. Globally, biomass burning aerosols are thought to 
exert a small warming effect but with the uncertainty being 4 times greater than the cen-
tral estimate. On regional scales, the impact is substantially greater, particularly in areas 
such as the Amazon Basin where large, intense and frequent burning occurs on an annual 
basis for several months. Absorption by atmospheric aerosols is under estimated by mo-
dels over South America, which points to significant uncertainties relating to Black Car-
bon (BC) aerosol properties. Results from the South American Biomass Burning Analysis 
(SAMBBA) field experiment, which took place during September and October 2012 over 
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Brazil on-board the UK Facility for Airborne Atmospheric Measurement (FAAM) BAe-146 
research aircraft, are presented here. Aerosol chemical composition was measured by an 
Aerodyne Aerosol Mass Spectrometer (AMS) and a DMT Single Particle Soot Photometer 
(SP2). The transformation of the physical, chemical and optical properties of the aerosols 
across the region will be characterized in order to establish the impact of biomass bur-
ning on regional weather and climate.

The aircraft sampled a range of fire conditions, both in terms of their number, intensity, 
vegetation-type and their combustion efficiencies. The aircraft sampled biomass bur-
ning aerosol across the southern Amazon in the states of Rondonia and Mato Grosso, as 
well as in a Cerrado (Savannah-like) region in Tocantins state. BC-containing particles 
were found to be rapidly coated in the near-field, while the organic aerosol component 
was observed to oxidise rapidly upon advection and dilution downwind of major smoke 
plumes. Significant differences in the coating thickness of the BC-containing particles 
and their optical properties were observed when comparing the Rainforest and Cerrado 
environments.

Such properties have important implications for the lifecycle and formation of particula-
te material, as well as their optical and radiative properties. The results presented enhan-
ce our knowledge of biomass burning aerosol in a sensitive region of the globe, where 
relatively few measurement campaigns have taken place previously.

S6.7 - CONNECTING AIR QUALILTY AND CLIMATE OVER AND DOWNWIND SANTIA-
GO DE CHILE
lAURA GAllARdo; mARCelo meNA;
UNiVeRSidAd de Chile;ChileAN miNiStRy of eNViRoNmeNt;
laura@dgf.uchile.cl;marcelomena@gmail.com;

Santiago de Chile is a ca. 6 million inhabitant city where substantial emissions of pollu-
tants and pollutant precursors occur. This has resulted in numerous studies and political 
measures over the last 20 years intended to understand and curb acute and chronic 
impacts on people’s health, as well as detrimental impacts on ecosystems. However, 
these efforts have remained largely decoupled from climate studies and the search for 
mitigation and adaptation measures to face climate variability and change in Chile. In 
this work, I revisit the different sources of information and knowledge aiming at identi-
fying ways to connect air quality and climate issues in the case of Santiago. I focus on 
the reconciliation between national and local emission inventories, and between current 
air quality monitoring and needs for assessing the impact by short-lived climate forcers.

S6.8 - THE IMPACT OF CLIMATE ON AIR QUALITY - STUDIES FROM THE EASTERN US
RUSSell diCkeRSoN; JohN p. bURRowS; timothy CANty; hAo he; liNdA hembeCk; xiN-zhoNG liANG; 
RoSS SAlAwitCh; ;
UNiVeRSity of mARylANd ColleGe pARk;UNiVeRSity of bRemeN;UmCp;UmCp;UmCp;UmCp;UNi-
VeRSity of mARylANd;;
russ@atmos.umd.edu;john.burrows@iup.physik.uni-bremen.de;TCanty@atmos.umd.
edu;hhe@atmos.umd.edu;lhembeck@atmos.umd.edu;xliang@umd.edu;rjs@atmos.umd.
edu;;

Changes in climate can have profound impact on atmospheric composition and air qua-
lity.  Remote and in situ observations as well as chemical transport models have been 
employed to understand the atmospheric response to changes in climate past and futu-
re.  Over the eastern US the number of hot days has been observed to be increasing over 
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the past decades.  Pollution ozone correlates with higher temperatures due to several 
interacting biological, meteorological, and chemical factors such as increased isoprene 
emissions and increased photochemical reactions, but economic factors play a role as 
well.  The increased demand for electricity on hot days increases emissions.  This indica-
tes that at least one aspect (NOx emissions from power plants) of the Climate Penalty 
Factor is under human control.  We will discuss observed climate change, predictions 
of future regional climate, links to the biosphere, and policy based on the best available 
science.

S6.9 - OPERATIONAL AIRCRAFT OBSERVATION OF ATMOSPHERIC CO2, CH4, CO 
AND N2O IN THE MID-TROPOSPHERE OVER THE WESTERN NORTH PACIFIC
yUkio fUkUyAmA; mASAmiChi NAkAmURA; mASAomi tAkAhAShi; ShiNyA tAkAtSUJi; hi-
RoAki fUJiwARA; hidehiRo NiShi; koShiRo dehARA; yUSUke bAbA; hidekAzU mAtSUedA; 
yoUSUke SAwA; kAzUhiRo tSUboi; yoSUke NiwA;
JApAN meteoRoloGiCAl AGeNCy;JApAN meteoRoloGiCAl AGeNCy;JApAN meteoRoloGiCAl AGeNCy;-
JApAN meteoRoloGiCAl AGeNCy;JApAN meteoRoloGiCAl AGeNCy;JApAN meteoRoloGiCAl AGeNCy;-
JApAN meteoRoloGiCAl AGeNCy;JApAN meteoRoloGiCAl AGeNCy;meteoRoloGiCAl ReSeACh iNStitUt

y-fukuyama@met.kishou.go.jp;mnakamura@met.kishou.go.jp;takahashi-m@met.kishou.
go.jp;takatsuji@met.kishou.go.jp;h_fujiwara@met.kishou.go.jp;hidehiro_nishi@met.
kishou.go.jp;dehara@met.kishou.go.jp;y-baba@met.kishou.go.jp;hmatsued@mri-jma.
go.jp;ysawa@mri-jma

Japan Meteorological Agency has started an operational aircraft measurement program 
in 2011, and observed mole fractions of carbon dioxide (CO2), methane (CH4), carbon 
monoxide (CO) and nitrous oxide (N2O) in the mid-troposphere over the western North 
Pacific region. In this program, a C-130H cargo aircraft is used and it flies regularly from 
Atsugi Base, which is located near Tokyo, to Minamitorishima, an isolated island located 
about 1,860 km southeast of Tokyo, collecting about 24 flasks of air samples along the 
flight route once a month. Analysis results suggest strong influences of anthropogenic/
biospheric sources and sinks in East and South Asia on the observed mole fractions va-
riations. Details of the measurement program and the preliminary data analysis results 
will be presented.

Generally, intensive observation campaigns in the mid-troposphere using research air-
craft are conducted only for short time period. Recently, for example, a major aircraft 
measurement project named Comprehensive Observation Network for Trace gases by 
Airliner (CONTRAIL) has provided a large amount of CO2 mole fraction profiles in the 
horizontal in the upper-troposphere. But there was a significant lack of a long-term 
monitoring (spatially and temporally) in the mid-troposphere over the western Pacific 
region.

The continuation of this aircraft measurement program would promote our understan-
ding of the spatial variations of the greenhouse gas fluxes in Asia and of those long-term 
variations induced by the rapidly growing human activities and climate changes. The 
data are available from the World Data Center for Greenhouse Gases (WDCGG) under 
WMO Global Atmosphere Watch (GAW) Programme.
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S6.10 - QUANTIFYING EMERGING LOCAL ANTHROPOGENIC EMISSIONS IN THE 
ARCTIC REGION: THE ACCESS AIRCRAFT CAMPAIGN EXPERIMENT
ANke RoiGeR; polARCAt teAm; hANS SChlAGeR; kAthARiNe lAw; JiN kim; ANJA ReiteR; JeAN-
ChRiStophe RAUt; loUiS mARelle; beRNAdett weiNzieRl; mAximiliAN RoSe

iNStitUte of AtmoSpheRiC phySiCS; CNRS; deUtSCheS zeNtRUm füR lUft- UNd RAUmfAhRt (dlR), 
iNStitUt füR phySik deR AtmoSphäRe; lAtmoS-CNRS; deUtSCheS zeNtRUm füR lUft- UNd RAUm-
fAhRt (dlR), iNStitUt füR phySik deR AtmoSphäRe; deUtSCheS zeNtRUm füR lUft- UNd RAUmf

anke.roiger@dlr.de; jennie.thomas@latmos.ipsl.fr; hans.schlager@dlr.de; kathy.Law@lat-
mos.ipsl.fr; jin.kim@dlr.de; anja.reiter@dlr.de; jean-christophe.raut@latmos.ipsl.fr; Louis.
Marelle@latmos.ipsl.fr; bernadett.weinzierl@dlr.de; maximilian.rose@dlr.de

Climate change has opened the Arctic region to new industrial activities, most notably 
transit shipping and offshore oil/gas extraction. However, the impact of emerging Arctic 
industrial activities on pollutant levels and regional climate are not well understood.  In 
order to better understand how these activities influence Arctic tropospheric chemistry 
and composition, we conducted the ACCESS (Arctic Climate Change, Economy, and 
Society, a European Union Seventh Framework Programme project) aircraft campaign in 
July 2012.  During ACCESS, the DLR Falcon research aircraft was based in Andenes, nor-
thern Norway, and was equipped with a suite of trace gas and aerosol instruments (black 
carbon, ozone, as well as other trace species). Emissions from different ships (e.g. cargo, 
passenger, and fishing vessels) and a variety of offshore extraction facilities (e.g. drilling 
rigs, production and storage platforms) off the Norwegian Coast were characterized in 
detail during nine scientific flights. We found distinct differences in chemical and aerosol 
composition emissions released by these emerging pollution sources. In addition to our 
measurements, we used a regional chemical transport model to study the impact of local 
pollution sources on gas and aerosol concentrations in the region. To put the emerging 
local pollution within a broader context, we also studied the composition of biomass 
burning plumes imported from boreal forest fires. We will present an overview on the 
measured trace gas and aerosol properties of the different emission sources and discuss 
the influence of future local anthropogenic activities on the Arctic air composition by 
combining measurements with model simulations.
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POSTERS ABSTRACTS

SESSION 1 - ATMOSPHERE-SURFACE (OCEAN/VEGETATION/ICE) INTERACTIONS IN 
A CHANGING CLIMATE

P1.1 - SUBMICROMETER MARINE SECONDARY ORGANIC AEROSOL AND MSA OVER 
THE NORTHERN AND SOUTHERN ATLANTIC OCEAN
AlfRed wiedeNSohleR; ShAN hUANG; lAUReNt poUlAiN; domiNik VAN piNxteReN; zhiJUN wU; ANke 
mUtzel;
leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh (tRopoS), GeRmANy;leibNiz iNStitUte foR tRopoS-
pheRiC ReSeARCh;leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh;leibNiz iNStitUte foR tRopoSpheRiC 
ReSeARCh;leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh;leibNiz iNStitUt

ali@tropos.de;huang@tropos.de;laurent.poulain@tropos.de;dominik@tropos.de;wuzhi-
jun@tropos.de;mutzel@tropos.de;

Intensive physical and chemical characterization of the submicrometer marine aerosol of 
the Atlantic Ocean has been performed on the German RV Polarstern during four tran-
sects from the Northern to the Southern hemisphere. One focus of the analysis has been 
givento secondary organic aerosol and its influence on the hygroscopicity. MSA mass 
concentrations were determined using High Resolution Time of Flight Aerosol Mass 
Spectrometer (HR-ToF-AMS). MSA was extracted from the AMS measurements perfor-
med for 4 cruises providing MSA mass concentration in 4 min time-resolution. To valid 
the method, MSA concentrations derived from AMS measurements were successfully 
compared with concomitant and parallel offline high volume measurements (DIGITEL 
PM1, 24h). For better understanding the organics sources of the aerosol over the Atlan-
tic Ocean, the positive matrix factorization (PMF) was applied based on high resolution 
organic matrix fromHR-ToF-AMS. For each cruise, a marine secondary organic aerosol 
(MSOA)component was found. High mass concentration of SOA as well as the mass 
fraction of MSOA can be explained by the biogenic activities in spring. Additional,most 
of the time, we measured under clean marine condition, since the ship was far from the 
coast.  The ratio MSOA/MSAwas used to estimate the MSA contribution to total marine 
SOA. MSOA/MSA ratios showed clear dependence on region and season, especially in 
the spring when marine phytoplankton was more active. 

P1.2 - ASSOCIATION BETWEEN THE CONCENTRATION OF CARBON MONOXIDE AND 
MORTALITY RATE FOR ACUTE MYOCARDIAL INFARCTION THE POPULATION IN SÃO 
PAULO, BRAZIL.
ANA CARlA doS SANtoS GomeS;  mARiA heleNA CoNStANtiNo SpyRideS;  pAUlo 
SeRGio lUCio

UNiVeRSidAde fedeRAl do Rio GRANde do NoRte; UfRN; UfRN
anacarlasg02@gmail.com; spyrides@ccet.ufrn.br; pslucio@ccet.ufrn.br

The objective of thiswork was to verify the association between the concentration ofcar-
bon monoxide (CO) and theoverall mortality rate of the populationresident in the São 
Paulo city, for Acute Myocardial Infarction (AMI) in the period from 2000 to2013. Using-
data from the Mortality System (SIM) and the Company of Environmental Technologyof 
São Paulo (CETESB). Carbon monoxide is aproduct of incompletecombustion present in 
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any combustion process that originates from the motorvehicles upto a burningcigarette, 
this hasvery large combinatorial trend withhemoglobin. Located within red blood cells, 
hemoglobin carries oxygen toallorgans and tissues of the human body. Once the CO 
binds to hemoglobin,that hardlyback totransport oxygen. The compound betweenhe-
moglobin andcarbonmonoxide iscalled methaemoglobin, and theorgans and tissues are 
sufferinga lack of oxygen. To addressthe lack of oxygen transport by hemoglobinsgoal-
s,theheart isto pump bloodfaster, ina maneuver to meet withhemoglobin not compro-
misedthe oxygento tissues and organs. Thus, in patients withheart previouslysick,there 
is compromising the heart, leadingto heart attack. To check thestandard of the trendde-
composition of time series. In addition, we used the modelof thegeneralized estimation 
equationsto capture significant associations between thepollutant concentration  and 
themortality rate andthe risk created.Statistical methodshave been developed through 
the Rsoftware (2.15.0).The results show that the highest occurrence of concentration and 
ofdeaths, on average, was in July,detecting theoccurrence of decreasing trend in both 
series,mainly in2002, 2006and 2012.The CO concentration was significantly associated 
with deaths due to AMI(p-value = 0 <0.001), increasing therisk in 1.6% (95% CI 0.96 -1.18) 
foreach elevation of 9 ppm. Theresults suggest that air pollution caused bythe increase 
concentration of carbon monoxiderepresents an important risk factor formortality from 
acute myocardial infarction, in São Paulo.

P1.3 - BVOC PROFILES AT THE AMAZONIAN TALL TOWER OBSERVATORY SITE.
ANA mARiA yAñez-SeRRANo;
iNStitUto NACioNAl de peSqUiSAS dA AmAzôNiA/ iNpA;
ayanezserrano@yahoo.es;

The Amazon rainforest is a unique ecosystemwhere the behavior of BVOC (Biogenic 
Volatile Organic Compound) is greatlyaccentuated due to a great biomass, radiation 
and humidity and can influenceaerosol growth, precipitation dynamics and alter the oxi-
dation capacity of theatmosphere. We present online measurements of BVOC made at 
an 80m tower at theATTO site in a Central Amazonian site. Major compounds measured 
by a PTR-MS weremethanol, acetonitrile, acetaldehyde, acetone, isoprene, MVK+MACR 
(methyl vinylketone and methacrolein), methyl ethyl ketone and monoterpenes for the 
periodof the wet season (February/March 2013) and dry season (September 2013). As-
triking feature was found with a more active subcanopy in term of emissionsthan the 
top of the canopy for the dry season for some compounds. Profiles showhow chemically 
similar compounds follow similar diurnal and vertical patternsdepending on season and 
time of day. These results will allow for betterunderstanding of how the plant-atmosphe-
re interactions work within an Amazonianecosystem.

P1.4 - THE ROLE OF FIRE EMISSION HEIGHTS IN THE CLIMATE SYSTEM: AN ECHAM-
6-HAM2 MODELLING STUDY
ANdReAS VeiRA; kloSteR; SilViA kloSteR

mAx plANCk iNStitUte foR meteoRoloGy; mpi-meteoRoloGy; mAx plANCk iNStitUte foR meteo-
RoloGy

andreas.veira@mpimet.mpg.de; silvia.kloster@gmail.com; silvia.kloster@mpimet.mpg.de

We use the global circulation model ECHAM6 extended by the aerosol module HAM2 to 
investigate how the variability of fire emission heights impacts our climate. Vegetation 
fire emission heights determine the height, at which smoke plumes release emissions into 
the atmosphere. In order to quantify the impact of natural or climate change related va-
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riations in the emission heights on the global aerosol transport and subsequent radiative 
effects, we carry out multi-year ECHAM6-HAM2 simulations with various plume height 
parametrizations. By application of two extreme scenarios with pure near-surface and 
pure free tropospheric emission injections, we identify natural constraints for variations 
in emission heights. Besides simulations with the ECHAM6-HAM2 standard plume height 
implementation, our most realistic scenarios are based on emission height predictions 
by a semi-empirical 1-D plume model. Additional simulations take into account diurnal 
variations in emission heights and uncertainties in the vertical emission distribution. For 
all scenarios, we analyze the changes in global atmospheric aerosol concentrations, ae-
rosol deposition rates and radiative effects. Here, we will present first results that show 
significant changes in the global atmospheric black carbon and organic carbon particle 
concentrations for nearly all scenarios. The changes in the direct radiative aerosol effects 
turn out to be small even for the extreme scenarios. In contrast, indirect aerosol effects 
and enhanced soot deposition on snow in polar regions are found to be non-negligible. 
By comparison of the different emission height scenarios, we will be able to identify pa-
rameters relevant for a potential fire emission height - climate feedback.

P1.5 - HIGH-RESOLUTION VERTICAL PROFILES OF SPECIATED MONOTERPENES IN 
A CENTRAL AMAZONIAN TERRA FIRMA FOREST
ANGelA JARdiNe; kolby JARdiNe; ANdReA teixeiRA; GioRdANe mARtiNS; NiRo hiGUChi; JeffRey 
ChAmbeRS; ANtoNio oCimAR mANzi; ;
iNStitUto NACioNAl de peSqUiSAS dA AmAzôNiA;lAwReNCe beRkeley NAtioNAl lAboRAtoRy;iNStitU-
to NACioNAl de peSqUiSAS dA AmAzôNiA;iNStitUto NACioNAl de peSqUiSAS dA AmAzôNiA;iNStitUto 
NACioNAl de peSqUiSAS dA AmAzôNiA;lbNl;iNStitUto NACioNAl de peSqUiSAS dA A
angela.jardine@inpa.gov.br;kjjardine@lbl.gov;andrea1986@gmail.com;giordanemar-
tins@gmail.com;niro@inpa.gov.br;jchambers@lbl.gov;manzi@inpa.gov.br;;

Monoterpenes play important roles in the biosphere and the atmosphere and contribute 
to the protection against abiotic stress, ecosystem signaling and communication, and 
land-atmospheric chemistry-climate interactions. Modeling studies suggest that glo-
bally, the Amazon Basin is the most important source of monoterpenes emitted to the 
atmosphere, yet a comprehensive study on monoterpene species and associated am-
bient concentrations and dynamics over time and space is lacking. Traditionally, previous 
studies focused on single monoterpene species found in leaf and branch enclosures or in 
ambient air, they are typically quantified as the summation of total monoterpenes with 
unknown accuracy. Given the vastly different biological activities and atmospheric reac-
tivities of individual monoterpenes, we quantified12 individual monoterpenes in ambient 
air within and above a primary terra firma forest in the central Amazon Basin at a high 
vertical resolution using thermal desorption gas chromatography-mass spectrometry 
(TD-GC-MS) as part ofthe GoAmazon Terrestrial Ecosystem Science project. The results 
suggest that during November and December of the 2013 transition from dry season to 
wet season, monoterpene mixing ratios consistently remained highest at the top of the 
canopy and totaled up to 1.7 parts per billion on a per volume basis (ppbv), and within 
the canopy where leaf area is greatest reached up to 1.1 ppbv. D-limonene is the domi-
nant monoterpene and reached maximum mixing ratios of 700 pptv followed by alpha
-pinene and cis-beta ocimene (maxima of 300 pptv). Also detected in decreasing con-
centrations included sabinene, beta-pinene, trans-beta ocimene, camphene, terpinolene, 
gamma terpinene, beta thujene, beta-myrcene, and 3-carene. Consideration is given to 
individual monoterpene ratios to evaluate the role of environmental variables (tempe-
rature, light, relative humidity,precipitation, and CO2) and forest structure on monoter-
pene emissions. Our results have important implications for studying the ecological and 
atmospheric roles of monoterpenes in the Amazon Basin.
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P1.6 - OVERVIEW OF EMISSIONS AND CHEMISTRY OF VOCS IN THE KATHMANDU 
VALLEY, NEPAL DURING THE SUSKAT-ABC FIELD CAMPAIGN DERIVED FROM THE 
FIRST PTR-TOFMS DEPLOYMENT IN SOUTH ASIA
ChiNmoy SARkAR

iiSeR mohAli, iNdiA

chinmoysarkar@iisermohali.ac.in

The Kathmandu Valley in Nepal has one of theworst air pollution problems in Asia but 
the role of ambient volatile organiccompounds (VOCs) in the Valley is poorly understood 
due to lack of emissionestimates, high resolution in-situ ambient data, and hence inade-
quateunderstanding of their chemistry. During the SusKat-ABC (Sustainable Atmosphe-
refor the Kathmandu valley-Atmospheric Brown Clouds) field campaign conducted inthe 
winter of 2012-2013, a Proton Transfer Reaction Time of Flight Mass Spectrometer(PTR-
TOFMS) was deployed to identify and quantify a suite of ambient volatileorganic com-
pounds in Kathmandu. More than 60 VOCs could be identified inambient Kathmandu 
air based on PTR-TOFMS mass scan (> 2s values whilemeasuring zero air for each m/z 
channel), highlighting the chemical complexityof ambient air in the valley. In contrast to 
most other urban environments, benzene concentrations (campaignaverage 3.31 ppbv) 
exceeded those of toluene (campaign average 1.87 ppbv) regularlydue to strong biomass 
combustion sources in the valley. Distinct diel profileswere observed for the nominal 
isobaric compounds isoprene (m/z = 69.0699) andfuran (m/z = 69.0334), which are 
normally not resolved using lower resolutionmass spectrometers and hence attributed 
primarily to isoprene. While isopreneshowed clear daytime maxima on sunny days due 
to emission from vegetation (peakvalue > 2.5 ppbv), furan peaked in the evening hours 
(peak value > 0.8ppbv) when combustion sources dominated. The occurrence of high 
levels of oxygenatedVOCs such as methanol, acetaldehyde and acetone (range of maxi-
mum values = 30 –50 ppbv) in winter was surprising. Their high correlation (r2 >0.6) with 
acetonitrile (a biomass burning tracer) revealed a significant biomasscombustion source. 
Acetonitrile levels (0.3 – 6.9 ppbv) were amongst highest reportedfrom urban/suburban 
sites all over the world. High levels of toxic (e.g.benzene) and reactive (e.g. isoprene) 
VOCs during winter has strongimplications for ambient air quality, formation of orga-
nic aerosol and ozone andradical budgets in the Kathmandu valley. Using the real time 
emission activity,mitigation strategies are proposed for reducing peak concentrations 
ofcarcinogenic compounds such as benzene.

P1.7 - PHOTOSENSITIZED CHEMISTRY AT THE AIR/SEA INTERFACE: A SOURCE OF 
FUNCTIONALIZED VOC AND AEROSOLS
ChRiStiAN GeoRGe;
CNRS;
christian.george@ircelyon.univ-lyon1.fr;

The sea surface is characterized by an organicenriched microlayer. Exposed to solar 
radiation, it has been demonstrated that thesurface is a source of volatile organic com-
pounds (VOC) as well as highlyfunctionalized VOCs. Therefore, it is thought that photo-
chemical processesoccurring at air-sea interface lead to the formation of low molecular 
weightorganic compounds able to condense, leading to SOA formation and growth.

The aim of this study is centred to the followingquestion: can photo-induced chemi-
cal processes under relevant atmosphericconditions lead to the aerosol loading in the 
marine boundary layer? Previousworks have shown that photochemical processing led 
to the formation of highlyfunctionalized VOCs which may be potential candidates to 
the SOA loading. Inorder to bring further comprehension, a multiphase atmospheric 
simulationchamber has been developed and used in order to study the chemical pro-
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cesses occurringat the air-sea interface. The chamber is made of 2 m3 FEP film inwhich 
a glass container is inserted. Formation of particles has been initiatedthrough the VUV 
irradiation (centred at 365 nm) of a liquid mixture of humicacid used as photosensitizer 
and nonanoic acid as a surfactant. Particleformation was measured using an ultrafine 
condensation particle counter (d50> 2.5 nm) and particle growth was monitored using 
SMPS. VOCs formed havebeen identified and analysed by Proton Transfer Reaction – 
Time of Flight massSpectrometer and GC/MS. The chamber is also equipped with con-
tinuouslymeasuring NO-NOX, SO2, ozone and CO. In addition, analysisof liquid content 
was performed using an Orbitrap LC/MS. Liquid mixture isexposed to irradiation for 
more than 10 hours.

Under our experimental conditions, particle numberconcentration increased after 10 
min of irradiation up to 5000 cm-3.It has been also observed that the aerosol number 
concentration decay was notlogarithmic showing the occurrence of another nucleation 
episode. Particle sizedistribution was measured 4 hours after starting irradiation. At the 
end of theexperiments, ozone was added in the dark and particle formation was obser-
ved,sustaining the presence of SOA precursors among the VOCs formed during irradia-
tion.In addition, orbitrap analysis of the liquid content has shown clearly thepresence of 
unsaturated aldehydes (C5-C8). Particle formation linked to the gasphase properties as 
well as with the liquid content will be presented.Atmospheric implication of photosenti-
zed reactions as a source of SOA loadingin the marine boundary layer will be discussed.

P1.8 - BIOMASS BURNING IN EAST ASIA AFFECTS ANHYDROSUGARS IN AEROSOLS 
AT OKINAWA IN THE WESTERN NORTH PACIFIC
ChUNmAo zhU; kimitAkA kAwAmURA

hokkAido UNiVeRSity; hokkAido UNiVeRSity

chmzhu@pop.lowtem.hokudai.ac.jp; kawamura@lowtem.hokudai.ac.jp

Biomass burning largely contributes to chemical compositions of atmospheric aerosols. 
Aerosol samples (TSP) were collected at Cape Hedo, subtropical Okinawa Island in Oc-
tober 2009 to February 2012 and analyzed for anhydrosugars as tracers of biomass 
burning. Levoglucosan was detected as the dominant anhydrosugar followed by its iso-
mers: mannosan and galactosan. We found a clear seasonal trend for levoglucosan and 
mannosan with winter maxima and summer minima. Positive relation was found between 
levoglucosan with nss-K+ (Pearson correlation, r = 0.38, p < 0.001), which confirmed 
their sources from biomass burning. Air mass trajectories and fire spots indicated that 
the seasonal variations of anhydrsosugsars were related to the long-range transport of 
biomass burning emissions from the Asian Continent. The monthly variations of levo-
glucosan/mannosan (L/M) ratio from 2.1–4.8 in May–June to 13.3–13.9 in November–De-
cember, suggesting that the burning substrates are changing depending on seasons and 
air mass origins. Total carbons in anhydrosugars contributed 0.22% and 0.13% to water-
soluble organic carbon (WSOC) and total organic carbon (OC), respectively. We found 
the highest contributions of anhydrosugars to WSOC (0.37%) and OC (0.25%) in winter, 
indicating a strong effect of biomass burnings on regional air quality. Two event analyses 
for high abundances of anhydrosugars indicated a long-range transport of open burning 
and domestic heating emissions from northern and northeastern China, Mongolia, and 
Russia over the sampling site in Okinawa. These results provide the information to better 
understand the effect of biomass burning on regional air quality in East Asia.
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P1.9 - SESQUITERPENE EMISSION, CONCENTRATION AND REACTIVITY IN A BO-
REAL FOREST
ditte moGeNSeN; Alex GUeNtheR; miChAel boy;
UNiVeRSity of helSiNki;pACifiC NoRthweSt NAtioNAl lAboRAtoRy;UNiVeRSity of helSiNki;
ditte.mogensen@helsinki.fi;guenther@ucar.edu;michael.boy@helsinki.fi;

Sesquiterpenesare important for atmospheric chemistry, since they influence theoxida-
tion capacity and contribute to secondary organic aerosol (SOA)mass. Though most 
attention has been on monoterpene and isopreneoxidation products when investiga-
ting SOA, studies show that newparticle formation in rural areas is most likely initiated 
byreactions of sesquiterpenes and ozone. Due to the high reactivity,and therefore short 
life time of sesquiterpenes, their ambientconcentration has been poorly quantified. Here 
we present modeledreactive sesquiterpene emissions and concentrations together wi-
ththeir alteration of the atmospheric oxidation budget, predicted bythe detailed 1D che-
mistry transport model SOSAA (Boy et al., ACP,2011). The study was carried out over a 
Scots pine forest at theSMEAR II station in Finland. The concentrations of ß-caryophylle-
neand a-farnesene, which are the most abundant sesquiterpenes at SMEARII (based on 
the emission measurements), have never been measuredthere due to their high reacti-
vity. Instead Hakola et al. (ACP, 2012)measured less reactive sesquiterpenes during one 
year using GasChromatography – Mass Spectrometry. Our sensitivity studies showthat 
due to their short life time, the daily modeled concentrationpattern for the very reactive 
sesquiterpenes is independent ofwhether the emissions are modeled as mostly light or 
temperaturedependent. A daytime concentration peak is modeled for the veryreactive 
sesquiterpenes, which is the opposite as for themeasurements of the less reactive ses-
quiterpenes. Following this, wesimulate the highest ratio of sesquiterpene concentration 
compared tothe total monoterpene concentration with a ratio of ~0.2% duringdaytime. 
Further, we simulate a higher total night time concentrationof sesquiterpenes than of 
isoprene. Thelife time of the sesquiterpenes is too short for the meteorology tohave 
much influence on their spacial distribution, why theconcentration peak is found within 
the tree crown and follows thatthe concentration is insignificant outside the tree crown. 
Thecontribution to the total OH-reactivity due to reactions with thereactive sesquiterpe-
nes is insignificant. The reactive sesquiterpenescontribute evenly with the monoterpe-
nes to the O3-reactivity, butonly around 50% to the NO3-reactivity compared with the 
monoterpenes.

P1.10 - EMISSIONS OF TERPENOIDS, BENZENOIDS, AND OTHER BIOGENIC GAS
-PHASE ORGANIC COMPOUNDS FROM AGRICULTURAL CROPS AND THEIR POTEN-
TIAL IMPLICATIONS FOR AIR QUALITY
dRew RolANd GeNtNeR; eleNA oRmeNo; SilVANo fAReS; tReVoR b. foRd; RobeRt webeR; JeRome 
bRioUde; wAyNe m. ANGeViNe; JohN f. kARlik; AlleN

yAle UNiVeRSity; imbe; AGRiCUltURAl ReSeARCh CoUNCil (CRA-RpS); UC beRkeley; UNiVeRSity 
of CAlifoRNiA At beRkeley; CiReS; CiReS; UC exteNSioN bAkeRSfield; UNiVeRSity of CAlifoRNiA 
At beRkeley

drew.gentner@yale.edu; elena.ormeno-lafuente@imbe.fr; silvano.fares@entecra.it; trbr-
ford@gmail.com; rjweber@berkeley.edu; jerome.brioude@noaa.gov; Wayne M. Angevi-
ne; jfkarlik@ucanr.edu; ahg@berkeley.edu

Agriculture comprises a substantial fractionof land cover in many regions of the world 
and may increase with future landuse changes. Emissions from agricultural vegetation 
and otherbiogenic and anthropogenic sources react in the atmosphere to produce ozo-
neand secondary organic aerosol, which comprises a substantial fraction of PM2.5.Using 
data from three measurement campaigns, we examine emissions ofreactive gas-phase 
organic carbon from agricultural crops and their potentialto impact regional air quality 
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relative to anthropogenic emissions from motorvehicles in California’s San Joaquin Valley, 
which is out of compliance withstate and federal standards for tropospheric ozone and 
particulate matter (PM2.5). Emission rates fora suite of biogenic terpenoid compounds 
were measured in agreenhouse for 25 representative crops from California in 2008, an-
dambient measurements of terpenoids and other biogenic compounds in the volatileand 
intermediate-volatility organic compound range were made over an orangeorchard in 
a rural area of the San Joaquin Valley during two seasons in 2010:summer and spring 
flowering. We combined measurements from the site with ozone modeling methods to 
assessthe net effect of the orange trees on regional ozone. When accounting for bothe-
missions of reactive precursors and the deposition of ozone to the orchard,the orange 
trees are a net source of ozone in the springtime during flowering,and relatively neutral 
for most of the summer until the fall when it becomes asink. Flowering was a major emis-
sion event and caused a large increase inemissions including a suite of compounds that 
had not been measured in theatmosphere before. Such biogenic emission events need to 
be betterparameterized in models as they have significant potential to impact regionalair 
quality since emissions increase by an order of magnitude. Inregions like the San Joaquin 
Valley, the mass of biogenic emissions fromagricultural crops during the summer (without 
flowering) and thepotential ozone and secondary organic aerosol formation from thesee-
missions are on the same order as anthropogenic emissions from motor vehiclesand must 
be considered in air quality models and secondary pollution controlstrategies.

P1.11 - AIR POLLUTION DISPERSION BY MESOSCALE CIRCULATIONS OVER THE ME-
TROPOLITAN AREA OF SÃO PAULO
edmilSoN d. fReitAS; CARoliNe RoSARio mAzzoli; JoRGe AlbeRto mARtiNS; leilA dRopRiNChiNSki 
mARtiNS; CAmilA tAVAReS homANN; ANdRéiA beNdeR; ViViANA VANeSA URbiNA GUeRReRo; mARCoS 
ViNiCiUS bUeNo de moRAiS; VANeSSA SilVeiRA bARReto CARVAlho; mARiA de fAtimA

UNiVeRSity of São pAUlo;UNiVeRSity of São pAUlo;UtfpR;fedeRAl UNiVeRSity of te-
ChNoloGy - pARANá;UNiVeRSity of São pAUlo;UNiVeRSity of São pAUlo;UNiVeRSity of São 
pAUlo;UNiVeRSity of São pAUlo;UNiVeRSidAde fedeRAl de itAJUbá;UNiVeRSity of SAo pAUlo;
freitasedm@gmail.com;carol.mazzoli@gmail.com;jmartins@utfpr.edu.br;leilamartins@
utfpr.edu.br;camila.homann@gmail.com;andreia.bender@gmail.com;viviana.guerrero@
iag.usp.br;mvbdemorais@gmail.com;vanessa.silveira@gmail.com;mftandra@model.iag.
usp.br;

The problem of air pollution over megacities is very known and discussed all around 
the world. In particular over South America, the Metropolitan Area of São Paulo (MASP) 
poses an interesting problem to air pollution dispersion, since it has a large number of 
pollutant sources and it is located in a very complex terrain, with the most of its urban 
area surrounded by mountains, and very close to the Atlantic Ocean.  In this work we 
will discuss some features related to the interaction of the urban heat island and the sea 
breeze in a selected number of days, identifying how these circulations act during severe 
air pollution cases, contributing for both, increasing or decreasing of the concentration 
of the main pollutants over the MASP.  Situations of severe weather conditions favorable 
for the processes of pollution washout will be also discussed. The results will be based 
on surface observations and numerical modeling analysis and forecasts in a very high 
resolution, made operationally at the IAG-USP.
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P1.12 - INDIVIDUAL MARINE AEROSOL PARTICLES FROM THE HIGH ARCTIC INVES-
TIGATED BY SCANNING ELECTRON MICROSCOPY AND FOURIER TRANSFORM IN-
FRARED NANOSPECTROSCOPY
eVelyNe hAmACheR-bARth; ibAN AmeNAbAR; RAiNeR hilleNbRANd; moNiCA V. oRellANA; CARoliNe 
leCk

StoCkholm UNiVeRSity; CiC NANoGUNe CoNSolideR; CiC NANoGUNe CoNSolideR; iNStitUte foR 
SyStemS bioloGy; StoCkholm UNiVeRSity, depARtmeNt of meteoRoloGy, StoCkholm, SwedeN

evelyne@misu.su.se; i.amenabar@nanogune.eu; r.hillenbrand@nanogune.eu; Monica.
Orellana@systemsbiology.org; lina@misu.su.se

Aerosolparticles and cloud formation are still poorly represented in global climatemo-
dels and one reason for large uncertainties in the projections of futureclimate. To impro-
ve the number of observations and to better understand theprocesses contributing to 
the formation of marine low-level clouds, aerosolparticles were collected under remote 
and pristine conditions during the ASCOS(Arctic Summer Ocean Cloud Study) 2008 
expediton to the high Arctic.

Aerosolparticles were sampled onto Transmission Electron Microscopy (TEM) Formvar-
grids, enabling electron microscopy, Energy Dispersive X-ray (EDX) spectroscopyand 
Fourier transform infrared (FTIR) nanospectroscopy on individual aerosolparticles. Size 
distributions and morphological properties of the aerosolparticles were assessed by 
Scanning Electron Microscopy (SEM) down to adiameter of 15 nm. FTIR nanospectros-
copy onindividual aerosol particles allowed the identification of organic componentsof 
the aerosol particles.

Comparingthe size distributions with simultaneous Tandem Differential Mobility Parti-
cleSizer (TDMPS) measurements confirmed capturing of a representative fraction ofthe 
aerosol particles with SEM. The size distributions show the typical bimodalstructure of 
marine aerosols. Goodagreement between SEM andTDMPS was obtained in the Aitken 
mode;  in the accumulation mode the sizing is critically dependent on thecontrast of the 
aerosol particles with the background and probable changes ofthe aerosol appearance 
due to the impaction onto the TEM grid.

Three morphologically different types ofaerosol particles were observed: single parti-
cles (SP), gel particles (GP) andhalo particles (HP). SP occur over the whole size range, 
whereas GP appear >40mn and HP >60 nm. Very electron dense entities within large 
GP have a meandiameter of 40 nm, suggesting the disassembly of marine gel particles 
intosmaller entities due to UV sensitivity. Morphological parameters (elongation,circula-
rity) vary between aerosol samples and particles types pointing towardsan effect of the 
days the air-masses spent over the pack-ice before beingsampled.

Theresults of ongoing FTIR nanospectroscopy measurements on individual aerosolparti-
cles from the ASCOS samples will be presented. Conventional FTIRabsorption spectra of 
gels from F. cylindrus will support band assignmentsin the FTIR nanoabsorption spectra.

P1.13 - NATURAL EMISSIONS IN THE BRAZILIAN AMAZON RAINFOREST: IMPACT ON 
THE OXIDATIVE CAPACITY OF THE ATMOSPHERE
feRNANdo CAVAlCANte doS SANtoS; kARlA mARiA loNGo; Alex GUeNtheR;
bRAziliAN iNStitUte foR SpACe ReSeARCh;iNpe;pACifiC NoRthweSt NAtioNAl lAboRAtoRy;
fernando.santos@inpe.br;karla.longo@inpe.br;guenther@ucar.edu;

Terrestrial vegetation, especially tropical forests, releases large amounts of biogenic vo-
latile organic compounds (BVOCs) into the atmosphere. The global emissions of BVOCs 
(1005 Tg C/year) are dominant in relation to anthropogenic volatile organic compounds 
(50-100 TgC/year). Tropical trees cover about 18% of the global land surface and are es-
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timated to be responsible for 80% of terpenoid emissions and 50% of other VOCs emis-
sions. Observational and modeling studies conducted in forest regions are helpful for an 
understanding of regional and global atmospheric chemistry, improving the prediction 
models for air quality, weather and climate. This study aims to obtain information on the 
chemical composition of the atmosphere of the Brazilian Amazon rainforest through 
observational measurements (air and surface) and the use of models MEGAN (Model of 
Emissions of Gases and Aerosols from Nature) and CCATT-BRAMS (Coupled Chemistry 
Aerosol Tracer Transport model coupled to Brazilian Regional Atmospheric Modeling 
System) to investigate the role of BVOCs, the oxidative capacity of the atmosphere and 
the controlling factors that alter the emissions of BVOCs. The SAMBBA (The South Ame-
rican Biomass Burning Analysis) experiment, which occurred during September 2012 in 
the Brazilian Amazon region, provided measures of chemistry/physics of the atmosphe-
re from the aircraft (FAAM BAE-146), surface site in Porto Velho-RO (8°41’S, 63°52’W) 
and the observation tower k-34 (02°36’S, 60°12’W), northwest of Manaus-AM (3°06’S, 
60°01’W). Numerical simulations will be conducted to focus on specific flights (bioge-
nic- flight B735; human disturbance - flight B737 “flaming phase” and B739“smoldering 
phase”) that address the purpose of this research, and with the data obtained from the 
respective flights serving as a parameter in the numerical simulations. This study has a 
synergistic approach between observation and modeling, using a 3D numerical model 
of chemical transport (CCATT-BRAMS) coupled to a natural emission model (MEGAN) 
to study the BVOCs in the Amazon rainforest, with the goal of developing a numerical 
model that incorporates the understanding needed to represent observations. The SAM-
BBA experiment provided valuable database that is being included into a numerical mo-
del of air quality, offering a unique opportunity to advance our knowledge of the Earth 
system.

P1.14 - VOC-MEASUREMENTS AT RIVERSIDE-BASED TIWA HOTEL IN THE VICINITY 
OF MANAUS – AM (BRASIL)
floRiAN wURm; Joel feRReiRA bRito; lUCiANA VARANdA Rizzo; pAUlo edUARdo ARtAxo Netto

UNiVeRSidAde de SAo pAUlo; UNiVeRSity of SAo pAUlo; fedeRAl UNiVeRSity of São pAUlo; iNStitU-
to de fíSiCA dA UNiVeRSidAde de São pAUlo

fwurm@if.usp.br; jbrito@if.usp.br; luvarizzo@gmail.com; artaxo@gmail.com

Voc-measurements at riverside-based TIWA hotel in the vicinity of Manaus – AM (Brasil)

Florian Wurm*, Joel Ferreira Brito*, Luciana Rizzo**, Paulo Artaxo*

* Universidade de São Paulo, São Paulo, Brasil** Universidade Federal de São Paulo, São 
Paulo, Brasil

The Amazon is emitting huge amounts of biogenic vocs. After realease they undergo 
different reaction schemes, alterations and participate in particulate matter. Besides, hu-
man agglomerations like the city of Manaus severely alter the voc budget and initiate 
massive ozone formation.

To understand and quantify the interaction of an antropogenic disturbance in the voc 
budget, the photochemical reaction pathways and the ozone forming potential, new lon-
gterm measurements are run in and around Manaus in January 2014. These measure-
ments are part of the Brazilian-USAmerican GoAmazon 2014 project.

We are presenting data from the measurements performed at Tiwa Hotel, west of Ma-
naus. Since the easterly trade winds dominate the wind pattern, antropghenic emission 
from the city, mixing with biogenic emission from the forest, are present at the site.

To specify parts of the local VOC composition of the site, a PTR-MS was used along-
side a set of gas-phase determination instruments, measuring O3, SO2, CO and other 
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gas-phase species. The PTR-MS was used at 139 Td with a drift temperature of 60 deg C 
measuring at 6m height above ground level.

Averaged Isoprene levels were found to be  2,18+-0,42 ppb, 15:00 o’clock local time and 
correlated well with the levels of MVK+MACR values of 634+-254 ppt. This was found to 
be corresponding well to previous studies during wet season.

Toluene and Benzene show a clear diurnal pattern and were found to have a mean at 
11:00 local time of 0.5+-0.4ppb and 0,19+-0,10 pbb respectively. As these are produced 
by combustion of fossil fuels, increasing levels are correlated with increasing black car-
bon levels and increasing particle counts at site.

The relation between ozone and Voc precursors has been investigated and is closely 
related but is minor to theoretical values. As reported earlier probably the full ozone ge-
nerating potential is further downwind of Manaus.

P1.15 - DISPERSION MODELING OF VOLCANIC ASH CLOUDS: THE PUYEHUE–COR-
DÓN CAULLE ERUPTION IN JUNE 2011, AND ITS IMPACT IN SOUTH BRAZIL
GRACielA ARbillA de klAChqUiN; felipe tSURUtA liSboA CRUz;
UNiVeRSidAde fedeRAl do Rio de JANeiRo;iNStitUto de qUímiCA dA UNiVeRSidAde fedeRAl do Rio de 
JANeiRo;
gracielaiq@gmail.com;felipetsu@gmail.com;

Volcanic eruptions can be a mode of particulate matter dispersal resultingin long-distan-
ce transport of pollutants through the atmosphere. The ability todetect these volcanic 
clouds using satellite remote sensing and predict theirmovement by dispersion mode-
ling is a major component of hazard mitigation. The Puyehue–Cordón Caulle volcanic 
complex is located in the NorthernPatagonia (Chile) and is an active centre. A volcanic 
event started in the Puyehue–CordónCaulle complex in June 4, 2011 (19:15 UTC), disper-
sing ashes to the central andnorth areas of Argentina, Uruguay and the south of Brazil 
due to the West–East predominantwinds. The volcanic eruption lead to severe conse-
quences in the economy a lifeof the nearby territories and the ash impacted on well-tra-
veled commercialaircraft flight paths in Argentine, Uruguay and Brazil. The present stu-
dy aimsto implement a model of transport of particulate matter through the movement 
ofair masses. The HYSPLIT (Hybrid Singled-Particle Lagrangian IntegratedTrajectory), 
which is a computational model that provides the trajectory and dispersionof pollutants 
entering or leaving a specific area, was used. Trajectories werecomputed using archived 
data from the Global Data Assimilation System (GDAS). Atotal of 192 simulations were 
performed beginning at 8:00 UTC of June 4, 2011,and finishing at 12:00 UTC of June 20, 
2011. Satellite images (CPTEC-INPE,Brazil) showed that the volcanic ashes begun to be 
transported to the north ofthe South American continent on June 6 at 06:00 UTC. Those 
ashes originatedfrom that specific date and time reached the state of Rio Grande do Sul 
ataround 12:00 UTC on June 7. Such data obtained from satellite imagery arecompatible 
with the simulation performed at the same time, standing 48 h withan altitude of 11,000 
m. According to these findings and literature data onatmospheric sciences, the HYSPLIT 
model can predict with acceptablereproducibility the transport of volcanic ashes and 
other particulate matter, andtherefore it can be used as a tool for atmospheric chemistry 
modeling.   Acknowledgments: NOAA, CNPq, CAPES, Graduate Program of Chemistry 
(UFRJ) References: HYSPLIT, Hybrid Singled-Particle Lagrangian Integrated Trajectory.
Available in http://ready.arl.noaa.gov/HYSPLIT.php.
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P1.16 - CHEMICAL CHARACTERISTICS OF FOG/CLOUD WATER IN A SUBTROPICAL 
FOREST
GUeNteR eNGliNG; ShU-yU JiANG; StefAN SimoN; klemm
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Cloud water chemistry is directly affected by the properties of aerosol particles which 
acted as cloud condensation nuclei (CCN), as well as subsequent aqueous and multi
-phase chemical reactions. Besides physical properties, such as particle size and shape, 
the chemical composition of aerosol particles strongly influences the extent to which 
atmospheric particles interact with water, thus determining their hygroscopicity and abi-
lity to act as CCN. Yet, few studies have investigated the role which organic compounds 
play in cloud-aerosol interactions, especially in form of ambient measurements in East 
and Southeast Asia.

This study was conducted at a forest site in central Taiwan, in order to investigate the 
chemical composition of both fog/cloud water and aerosol particles. Specifically, orga-
nic compounds derived from biological sources, such as fungal activities, and oxidation 
products of biogenic emissions, such as isoprene, were measured. The fog water and 
aerosol filter samples were analyzed by various techniques, including high-performance 
anion exchange chromatography (HPAEC).

Selected carbohydrate species were quantified and used as molecular tracers for bioge-
nic source contributions, including fungal spores and secondary organic aerosol (SOA) 
from isoprene oxidation. The total amount of fungal spores was determined by flow cy-
tometry and also estimated by the molecular tracer method. High concentrations of cer-
tain inorganic ions (ammonium and sulfate) were related to agricultural activities, which 
released CCN-active ionic species. In addition, high levels of the fungal tracers (arabitol, 
mannitol) and isoprene-derived SOA tracers (2-methyltetrols) were observed in the fog 
water samples, indicating important influence of these biogenic sources on fog water 
chemistry.

P1.17 - OZONE REACTIVITY MEASUREMENT FOR BIOGENIC VOLATILE ORGANIC 
COMPOUND (BVOC) EMISSIONS DURING THE SOUTHEAST OXIDANT AND AEROSOL 
STUDY (SOAS)
JeoNG-hoo pARk; Alex GUeNtheR; Alex GUeNtheR; detleV helmiG;
NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;pACifiC NoRthweSt NAtioNAl lAboRAtoRy;pACifiC 
NoRthweSt NAtioNAl lAboRAtoRy;UNiVeRSity of ColoRAdo At boUldeR, iNStitUte of ARCtiC ANd 
AlpiNe ReSeARCh (iNStAAR);
jeonghoo@ucar.edu;alex.guenther@pnnl.gov;guenther@ucar.edu;Detlev.Helmig@colo-
rado.edu;

Recent studies on atmospheric chemistry in the forest environment have shown that 
the total reactivity of emitted biogenic volatile organic compounds (BVOC) is still not 
well understood. During summer 2013, a comprehensive and intensive field campaign 
(Southeast Oxidant and Aerosol Study – SOAS) took place in Alabama, U.S.A. In this 
study, an ozone reactivity measurement system (ORMS) was deployed for the direct 
determination of the ozone reactivity of foliar emissions.  The ORMS is a novel measure-
ment approach, in which a known amount of ozone is added to the ozone-free air sam-
ple stream and then the ORMS measures the ozone concentration difference between 
before and after a glass flask flow tube reaction vessel (2-3 minutes of residence time). 
Emissions were also collected onto adsorbent cartridges to investigate the discrepan-
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cy between total ozone reactivity observation and reactivity calculated from identified 
BVOC. Leaf and canopy level experiments were conducted by deploying branch enclo-
sures on the three dominant tree species at the site (i.e. liquidambar, white oak, loblolly 
pine) and by sampling ambient air above the forest canopy.  For the branch enclosure 
experiments, BVOC emissions were sampled from a 70 L Teflon bag enclosure, purged 
with air scrubbed for ozone and nitrogen oxides.  Each branch experiment was perfor-
med for 3-5 days to collect data for at least two full diurnal cycles. In addition, BVOCs 
were sampled using glass tube cartridges for 2 hours during daytime and 3 - 4 hours at 
night. During the last week of the campaign, the inlet for the ORMS was installed on the 
top of a scaffolding tower (~30m height). The ozone loss in the reactor revealed a dis-
tinct diurnal cycle for all three tree species investigated, and ozone reactivity followed 
patterns of temperature and light intensity. From the ambient measurement on July 8, 
0.8-1.3 hour-1 of ozone reactivity (i.e. equivalent to an ozone lifetime of 0.8-1.3 hour) was 
observed during daytime.

P1.18 - VARIABILITY OF TROPOSPHERIC OZONE IN A POLLUTED MARINE ENVIRON-
MENT
Joelle bUxmANN; miNGxi yANG; fRANCeS hopkiNS; diRk klUGmANN; RolANd VoN GlASow; tim Smyth

met offiCe, UNited kiNGdom; plymoUth mARiNe lAboRAtoRy; plymoUth mARiNe lAboRAtoRy; met 
offiCe; UNiVeRSity of eASt ANGliA; plymoUth mARiNe lAboRAtoRy

joelle.c.buxmann@metoffice.gov.uk; miya@pml.ac.uk; fhop@pml.ac.uk; dirk.klug-
mann@metoffice.gov.uk; R.von-Glasow@uea.ac.uk; tjsm@pml.ac.uk

Tropospheric ozone (O3) is an important gas for the atmospheric oxidative capacity as 
well a threat to human health. Furthermore, it contributes to a radiative forcing of 0.40 
± 0.20 W m–2(IPCC AR5).  The cycling of O3 depends on the interplay between nitro-
gen oxides (NOx, e.g. NO & NO2) and volatile organic carbon (VOC).  In marine areas, 
reactive halogen species  can be released from sea salt aerosol which stem from bubble 
bursting and wave breaking  and strongly influence O3 levels.

Here, we present a two year time series from 2011-2012 of O3, NO2, NO, and aerosol pro-
perties from a coastal city in the southwest UK (Plymouth), along with O3 at a nearby 
coastal headland (Rame Head). During offshore winds, on average ozone levels were 
fairly constant  around dawn and then increased slightly throughout the day at the coast, 
probably due to NOx and VOC chemistry.  In the city center, ozone decreased within the 
first 3 hours after dawn, followed by a more pronounced increase.  During onshore winds 
, however, rapid ozone depletion started even 2 hours before sunrise at Rame Head and 
in the city center, respectively.

The difference in O3 depletion in the two cases cannot be simply explained by NOx 
alone.  The strong winds in the area and the observed high loading of sea salt aerosols 
suggest possible halogen emissions, which in a polluted environment may be promoted 
by the presence of NOx due to acidification of the aerosol. This effect may be of global 
relevance, since 20% of the world’s population lives within 30km of the coast. The effect 
of the boundary layer height and local emission sources, as well as seasonal effects are 
investigated. We explore the magnitude of O3depletion by halogens using a detailed 
photochemical box model, which includes detailed chemistry in the gas and particulate 
phase as well as microphysical properties.
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P1.19 - PHOSPHORUS SPECIATION IN ATMOSPHERIC DEPOSITION SAMPLES IN THE 
EASTERN MEDITERRANEAN: FLUXES, ORIGIN AND BIOGEOCHEMICAL IMPLICA-
TIONS.
kAlliopi ViolAki; elleRy d. iNGAll; AthANASioS NeNeS; AmeliA f. loNGo; mARiA kANAkidoU; Niko-
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UNiVeRSity of CRete;GeoRGiA iNStitUte of teChNoloGy;GeoRGiA iNStitUte of teChNoloGy;GeoRGiA 
iNStitUte of teChNoloGy;UNiVeRSity of CRete;UNiVeRSity of CRete;;
kviolaki@chemistry.uoc.gr;ellery.ingall@eas.gatech.edu;athanasios.nenes@gatech.
edu;alongo3@gatech.edu;mariak@chemistry.uoc.gr;mihalo@chmeistry.uoc.gr;;

The Mediterranean Sea has one of the most oligotrophic surface waters in the worldwith 
Low Nutrient and Low Chlorophyll. The deep water of the East MediterraneanSea has a 
uniquely high DIN/DIP ratio raging from 25 to 28, compared to the Western Mediterra-
nean (22) and the “normal” oceanic Redfield ratio of 16 (Krom et al., 1991). The primary 
productivityin the Eastern basin is phosphorus limited and new knowledge could be 
arisen by defining the role of organic and inorganic forms of atmospheric deposited P.

The speciation of P in depositionsamples (rain & dry) was determined according to the 
analytical protocolreferred in Standard Methods for the Examination of Water and Was-
tewater (20thEdition). Total Phosphorus (TP) in both soluble and insoluble matter was-
measured after acid digestion of samples according to Persulfate DigestionMethod; TP 
was measured colorimetrically as PO43- at690nm using the stannus chloride method. 
TP recoveries obtained with the use ofcertified reference materials (MESS-3) were found 
to be to 98±12%. DissolvedPhosphate (DIP) was determined as HPO42- by AnionChro-
matography (IC), while Total acid hydrolized Inorganic Phosphorous (TIP)was deter-
mined after mild oxidation of sample (pH=1.6) with sulfuric acid(0.02M), separately in 
filtrate and filterable sample. Organically boundphosphates were determined in both 
soluble (DOP) and insoluble matter (POP) bysubtracting TIP from TP, while the conden-
sed phosphates (pyro-, meta-, andother polyphosphates), called CP, were determined 
only in the soluble fractionby subtracting HPO42- from soluble TIP. In selected samples 
P speciation was alsoconducted using novel synchrotron-based techniques (P-NEXFS) 
providing valuable insights into thecomposition and therefore the factors influencing the 
solubility andbioavailability of phosphorus in deposition samples.

A total of 43 rain events were collected overtwo years period (2012-2013) at Finokalia 
(Crete). Significant was found thecontribution of organic P species both in soluble and 
insoluble fraction of wetdeposition with percentage contribution of 86% and 62%, res-
pectively. Significant wasthe phosphorus in dry deposition since the average percentage 
contribution of dry deposited TP  during both years (n=73) was estimated 57% of total 
deposition.
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P1.20 - NUTRIENT CYCLING IN RAINFALL, THROUGHFALL AND STEMFLOW IN AN 
BRAZILIAN SEMIARID REGION
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Precipitation brings nutrient from atmosphere to the ground scavenging them from the 
atmosphere column. Furthermore, throughfall washout material deposited on plant tis-
sues as well as leachates exudated products resulting in changes in the rainwater che-
mistry. The inputs of nutrients into the soil through such processes are important for 
nutrient recycling and it depends intimately on the hydrological characteristics of the 
environment. Environments with low water availability and high temporal and spatial va-
riability like arid and semiarid environments, these relationships are poorly understood. 
For instance, in some years, rainfall events are regular but in some years, it can delay or 
even not occur. The knowledge of these consequences of this hydro-climatic pattern on 
nutrient cycling is still scarce. The major goal of this research is to assess the water and 
nutrient transport between atmosphere and soil in a typical Caatinga vegetation and in a 
pasture. Nevertheless, herewe present only the comparisons of: (a) the amount of rainfall 
that reaches the soil as throughfall and as stemflow, and (b) the rainwater, throughfall 
and stemflow chemical composition, among years with different precipitation rates in 
the Brazilian semiarid. Samplings were collected during the rainy season in the semia-
rid region of Pernambuco State, in the northeast of Brazil (8°52’30”S, 36°22’00”W).
Rainwater, throughfall and stemflow were sampled in triplicate, once a week, from April 
to August in 2012 and 2013, resulting in an amount of 30 sets of samples.The chemical 
analyzes are still being processed in order to determine their major cations and anions 
concentrations, total dissolved carbon, total organic carbon, total nitrogen, alkalinity and 
pH. The observed precipitation represented about 40% and 50% of the historical mean 
precipitation, in 2012 and 2013, respectively. Of the total rainfall, 66% reached the soil as 
through fall in 2012 and 75% in 2013. In semiarid vegetation the mean throughfall is about 
49%, with a variation coefficient of ±32%, so the observed data are consistent with those 
reported in the literature. At the end of this research we will contribute to the knowledge 
of rainwater quality and biogeochemical cycling in semiarid regions.
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P1.21 - CHANGES IN LAND USE AND EMISSIONS OF GREENHOUSE GASES IN THE 
SEMIARID NORTHEAST, PERNAMBUCO, BRAZIL
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A Caatinga, um bioma exclusivamente brasileiro, abrange cerca de 11% do território, e 
possui uma riqueza de biodiversidade e endemismo. É uma região marcada por uma 
história de secas, com efeitos sobre a população, com ênfase sobre a pobreza. A ir-
regularidade nos níveis de precipitação e mudanças no uso da terra representam um 
agravamento de um cenário futuro de desertificação na região. Além disso, esse bioma 
tem experimentado um processo de substituição da vegetação nativa em pastagens e 
agricultura, que contribui para esse cenário. Este estudo teve como objetivo quantificar 
os fluxos de dióxido de três principais gases de efeito estufa de carbono (CO 2 ), metano 
(CH 4 ) e óxido nitroso (N 2 O), referente a mudanças no uso da terra (LUC) durante as 
estações seca e chuvosa no município de São João , Estado de Pernambuco, usando o 
método da câmara estática . O projeto deste experimento consistiu de dois tratamentos: 
Native Vegetation-Caatinga (C) e pastagem (P), divididos em três blocos (repetições) 
por tratamento. Os CO 2 fluxos foram maiores durante a estação seca (One-way ANO-
VA, p = 0,000), com os mais elevados de emissões encontrados no pasto (4,6 gm -2 d 
-1 ) ea menor na Caatinga (3,2 gm -2 d - 1 ). Na estação das chuvas, não houve diferença 
entre os tratamentos, e CO 2 fluxos em Caatinga e Pastagem foram, respectivamente, 
3,4 g m² d -1 3,6 mg e -2 d -1 . Alta N 2 O emissões foram encontrados durante a estação 
seca (One-way ANOVA, p = 0,000), e os maiores emissões foram encontrados em pasta-
gem (0,66 mg m² d - 1) ea menor na Caatinga (0,33 mg m² d -1 ). Durante a estação das 
chuvas, não houve diferença significativa entre os tratamentos, e os fluxos foram 0,03 
mg m² d -1 no pasto e 0,01 mg m -2 d -1 na Caatinga. Não houve diferença significativa 
entre os fluxos de CH 4 a tratamentos ou temporadas. Durante a estação seca, as tempe-
raturas do solo atingiram 31,3 ° C   o que era 17% mais elevada do que a temperatura me-
dida na estação chuvosa (24,5 ° C). Estes resultados preliminares sugerem uma possível 
tendência de aumento de CO 2 e N 2 O por elevação da temperatura, que é fortemente 
influenciado por mudanças na cobertura da terra no bioma.

P1.22 - GENES ENCONDING CLIMATE CHANGE
kleydSoN RAmoS de SeNA; feRNANdA mAtiAS
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Metagenomics is a strategy that allows access to the genomic potential of environmen-
tal samples by extraction of total DNA in the sample. Within this idea, it is possible to 
search the existence of genes encoding the enzyme DMSP lyase which is involved in the 
hydrolisis of dimethyl sulfonyl propionate (DMSP) to dimethyl sulfide (DMS) that plays 
an important role in the cycle sulfur, thereby helping the production of clouds in a gi-
ven region. Genes encoding this enzyme are called Ddd family including dmdA, dddD, 
dddL, dddQ, dddW and dddY genes. The CLAW hypothesis explains that the DMS is 
responsible for climate change in some regions of the planet and its production may 
be influenced by salinity, low temperature, variation of light and nutrient limitation. The 
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Northeast region of Brazil suffers greatly with rainfall shortage, which causes decreased 
levels of the rivers that reflects the production of meat and food. Seeking to understand 
the relationship of microbial diversity and dmdA genes it has being extracted DNA from 
soil by metagenomics techniques. It has being colected soil samples from three regions 
of Mossoro (RN - Brazil). The first, near Rio Apodi-Mossoro (place of higher vegetation 
- two samples);  the second, in the district Aeroporto in Mossoro (place with less vege-
tation - two samples);  the third, near the town of Areia Branca (region of higher salinity 
- two samples). The trials of gene amplification of genes dmdA of two and six samples 
are already underway. The samples in which amplification has been performed, the DNA 
appeared cleanly, a single band with no degradation to the electrophoresis gel. By the 
time, it was built the first metagenomic library successfully. Amplification of specific ge-
nes will be performed on all samples, including electrophoresis and purification of the 
products for subsequent transformation into competent cells.

P1.23 - INTEGRATION OF C1, C2,3, AND C5 METABOLISM IN TREES
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C1 metabolism inplants is potentially involved in a large number of central metabolic 
processesincluding C2 photorespiration, C3 photosynthesis,nitrogen and amino acid 
metabolism, as well as the methylation and biosynthesisof metabolites and biopolymers. 
Although the flux of carbon through the C1pathway is thought to be large, its inter-
mediates are extremely difficult tomeasure and relatively little is known about this po-
tentially ubiquitous, yetmysterious pathway. While methanol production and emissions 
from plants to theatmosphere is generally considered to be only a byproduct of cell 
wallexpansion in growing leaves and degradation in stressed and senescing leaves,we 
demonstrate that it initiates the C1 metabolicpathway in plants which is tightly integra-
ted with C2,3and C5 metabolism. Delivery of [13C]methanol and [13C]formaldehydeso-
lutions to detached branches of the tropical tree species Inga through thetranspiration 
stream rapidly stimulated the emissions of C1 ([13C]methanol,[13C]formaldehyde, [13C]
formic acid, [13C]CO2),C2 ([13C1-2]acetic acid, [13C1-3]methylacetate), and C5 ([13C1-
2]isoprene). Deliveryof [2-13C]glycine and [13C]formate solutions stimulatedemissions 
of C1 ([13C]formic acid and [13C]CO2),C2 ([13C1]acetic acid, [13C1]methylacetate), and 
C5 ([13C1-5]isoprene). Upontransition into [13C]methanol or [13C]formaldehyde,acetic 
acid emissions were replaced by [13C1]acetic acidwhich were rapidly replaced by [13C2]
acetic acid. Thisemission pattern was reversed upon transitioning back into non-labe-
led methanolor formaldehyde and suggests a strong labeling of some leaf acetate and 
acetylCoA pools. While the labeling dynamics of the acetate group of methyl acetate-
reflected that of acetic acid, strong 13C-labeling of the methoxygroup was observed 
under [13C]methanol. These observationsdemonstrate that methyl acetate derives from 
the acetylation of methanol byacetyl CoA, thereby further integrating C1 and C2,3meta-
bolic processes. High vertically resolved ambient air gradients of methylacetate within 
and above a primary tropical rainforest in the central Amazonprovides direct evidence 
that forested ecosystems can be a net source of thisreactive ester to the atmosphere. 
Our study provides the first evidence for astrong coupling between C1, photorespira-
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tory (C2), Calvincycle (C3), and the isoprenoid (C5) pathways offeringplants flexible 
metabolic payoffs for their investments into cell wallmethylation. We suggest that the 
integration of C1 and C2,3metabolism in plants may reduce the loss of carbon and nitro-
gen underphotorespiratory conditions by reducing glycine decarboxylations. Thus, our 
observations have important implications forunderstanding the integration of cellular, 
whole plant, and ecosystemmetabolism.

P1.25 - AEROSOL OPTICAL PROPERTIES, DOWNWARD SOLAR IRRADIANCE AND 
OZONE CONCENTRATIONS MEASURED AT HUMAITÁ, AM, DURING THE BIOMASS 
BURNING SEASON OF 2012
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During the dry season of 2012, a fieldexperiment was conducted around Humaitá, AM 
(7.52° S, 63.03° W), from August 15to October 2 aiming to study vertical profile of pho-
tosynthetically activeradiation (PAR) and ozone concentration diurnal cycle inside pri-
mary forestcanopy. The main instrumentation was mounted on a micrometeorological 
towerlocated in a primary rainforest site, about 23 km northeast from theFederal Uni-
versity of Amazonas (UFAM), Humaitá campus, located downtown, wherethe other part 
was set up. At the tower, vertical profile of PAR was performedat five levels inside the 
canopy, from the top, at about 33 meters down to 5meters from the ground. One ozone 
monitor from 2BTech was set up inside thecanopy at about 25 meters from the ground. 
Another similar instrument was setup at the top of a building at UFAM. At this site, one 
Multi-Filter RotatingShadowband Radiometer was run, to retrieve aerosol optical depth 
(AOD) anddownward diffuse and global total solar irradiance. In this presentation, resul-
tsfrom this field experiment will be discussed. Peak ozone concentration above50 ppb 
was measured at both sites. Daily mean aerosol optical depth valueranged from about 
0.1, under clean conditions, to 1.0 at 550 nm during smokeevents. At solar noon, a 17% 
decrease of solar global irradiance was observedas AOD reached 1.0 at 550nm com-
pared to a clean scenario. On the other hand,diffuse irradiance increased from about 
55 Wm-2 to 290 Wm-2.The observed reduction in solar global irradiance wassimulate 
accurately only when smoke particles intensive properties, nominally lowersingle scat-
tering albedo, was adjust to those typical of particles producedduring flaming phase of 
biomass burning emissions.

P1.26 - NEUROPOGON AURANTIACO-ATER AS BIOMONITOR OF AIR QUALITY OF 
FILDES PENINSULA, KING GEORGE ISLAND, ANTARCTIC PENINSULA
mARíA mARGARitA pRéNdez bolíVAR; RomiNA tApiA eSpiNozA;
UNiVeRSidAd de Chile;UNiVeRSidAd de Chile;
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Antarctica is a natural laboratoryof research because of its climate, geography, flora and 
fauna, and the conservation of their environment is monitored through the Madrid Pro-
tocol; however there are local pollution problems associatedmainly to human activities 
like research, tourism and fishing; inparticular, there are negative impactsto air quality 
fromthe use of fossil fuels. Inpractice, the performance of a collection campaign in re-
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mote sites presentsdifficulties. Access, continuity of sampling, and availability of power 
tooperate the sampling equipment are all major challenges. This explains whysignifi-
cantly fewer studies are done on Antarctic aerosols as compared withsimilar ones from 
urban sites.

The objective of this study is to evaluatethe evolution of air quality by elements in theFil-
des Peninsula, King George Island,Antarctica, between 1997 and 2010,using as biomoni-
tor the lichen Usnea aurantiaco-ater the years 1997, 2006, 2008 and 2010. In order to be-
tterdefine the absontion way of elements by lichen, 10 samplingpoints of Antarctic soils 
coming from a georeferencedarea were sampled the years 1997 and 2006. Lichens and 
soilswere digested with an acid mixture(USEPA method 3052)and Ag, Al, As, B, Ba, Be, 
Cd,Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Se, V y Zn were quantified by ICP-OES. Foreach sample 
duplicate;blanksand standards were performed using the reference material No. 482, 
CommunityBureau of Reference (BCR),Commission of the European Communities,was 
performed

Maps of elemental concentrations in lichens were developed usingthe ArcGIS 9.3 pro-
gram and Enrichment factors (EF) were calculated. The results obtained forFE> 10 show 
an anthropogenic origin for the elements Mo, Ni, Pb and Zn. The maximum concentra-
tion of Mo in lichens is greater than that recommended by the USDA Forest Service [1]
Usnea spp forair quality. The maps show differences of elemental concentrations closeto 
the scientific bases, theairport and the Collins glacier, linked to itspotential sources.

 [1] USDA Forest Service, 2010.National Lichens & Air Quality.http://gis.nacse.org> [2012].
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P1.27 - CHARACTERISING EMISSION RATIOS OF TRACE GASES FROM AUSTRALIAN 
BUSH FIRES
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The Australian warmclimate triggers frequent wildfires from October to March in the 
southern part,and savannah fires from March to November in the northern part of the-
continent. Australian forest fires account for only for a small proportion ofthe area bur-
ned each year. Despite this the very large fuel loads andcombustion efficiency result in 
large emissions of toxics (H2CO, Hg,etc...) and greenhouse gases (CO2, CO, CH4, etc...) 
inour atmosphere. Australian annual emissions of total carbon from firesare similar to 
emissions from burning of fossil fuels.Safeways for the scientific community in Australia 
to study those bush fires upclose are prescribed fires and laboratory facilities (such as 
the Pyrotron inCanberra) designed to study fire combustion. Inthis poster, we report 
Open Path FTIR measurements for online characterisation and quantification of trace 
gases in the smoke from Australian eucalypt fires.
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P1.28 - DIRECT MEASUREMENTS OF AIR-SEA VOLATILE ORGANIC CARBON TRANS-
PORT
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Oxygenated VolatileOrganic Compounds (OVOCs) in the atmosphere affect the tropos-
pheric oxidativecapacity due to their ubiquitous abundance and relatively high reactivi-
tytowards the hydroxyal radical.  Thesecompounds may be emitted from or deposited 
to the surface ocean, the rate ofwhich is significantly controlled by airside resistance due 
to their highsolubility.  Here we present air-seaflux measurements of three of the most 
abundant OVOCs – methanol, acetone, andacetaldehyde, by the eddy covariance techni-
que from two recent cruises in theAtlantic. 

Atmospheric OVOC concentrations were quantified by a high resolution proton-reaction-
transfermass spectrometer (PTR-MS) with isotopically labeled standards at frequencies 
>2Hz.  Dissolved concentrations ofOVOCs near the surface were measured twice-a-day 
using the same PTR-MS coupledto a silicone membrane equilibrator. This enables a di-
rect comparison between fluxes measured by eddycovariance and predicted using the 
two-layer gas exchange model, as well as theverification of the air phase gas transfer 
velocity in the wind speed range of1~25 m/s.  Methanol flux wasconsistently from the 
atmosphere to the ocean, while acetone varied fromundersaturation (influx) in higher 
latitudes to supersaturation (efflux) in thesubtropics of the N. Atlantic.  Air/seaconcen-
tration measurements indicate significant supersaturation of acetaldehydethrough out 
the Atlantic; yet the covariance flux was near zero.  We discuss the oceanic cycling of 
theseOVOCs and evaluate their fluxes in the context of air-sea total volatileorganic car-
bon transport.

P1.29 - TRANSFORMATION OF ASIAN DUST PARTICLES OVER THE CENTRAL NOR-
TH PACIFIC
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Aeolian dust and gaseous and particulate pollutants from the Asian continent are trans-
ported eastward over the North Pacific, especially in spring. Episodic atmospheric de-
position of natural and anthropogenic aerosols containing iron and other essential tra-
ce elements may cause changes in primary productivity of phytoplankton, food web 
structure and chemical properties of marine atmosphere in the region.    During the leg 
2 of the R/V Hakuho Maru KH-12-1 cruise from Honolulu to Tokyo in the North Pacific 
(22 February – 7 March 2012), we conducted atmospheric measurements of aerosol and 
gaseous components with other meteorological and physical parameters on shipboard.  
Ambient aerosols segregated into two size fractions (d<2.5 μm and d>2.5 μm) were col-
lected for 24 hours on a PTFE fiber filter by using a high-volume dichotomous virtual 
impactor air sampler with a wind sector control.  Aerosol samples were analyzed by ion 
chromatography for major water soluble ions.  Single–particle size and composition ran-
ged between 0.1 and 2.0 μm were simultaneously measured by individual particle analy-
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sis using an Aerosol–Time–Of–Flight Mass Spectrometer (ATOFMS) and clarified certain 
aerosol types, such as biomass burning, elemental carbon, and elemental/organic car-
bon mixed type in the North Pacific.   Increased non-sea-salt (nss)-Ca concentration as 
one of indicators of mineral dust followed by the increased nitrate and ammonium con-
centrations were observed at 4,000-6,000km east from the Asian continent on 27-29 
February.   It is clearly shown the long rang transport of natural mineral dust and anthro-
pogenic substances to the central North Pacific.  By the single particle analysis, mineral 
dust particles were mixed with sea salt and <0.7µm and >0.7µm dust particles were asso-
ciated with sea salt approximately 20% and 50% by number, respectively.   This coagula-
tion process between mineral dust and sea salt particles may accelerate the gravitational 
setting of marine aerosols and supplies the terrestrial, marine, and marine biogenic origin 
substances to the ocean environment.

P1.30 - CHEMICAL COMPOSITION AND SOURCES OF ATMOSPHERIC AEROSOLS AT 
DJOUGOU (BENIN)
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obs-mip.fr;

In the framework of the IDAF* program, long term measurements ofatmospheric ae-
rosols chemical composition were carried out from 2005 to 2009 atDjougou in Benin. 
Djougou is a rural zone representative of a woodyand shrubsavannah ecosystem. The 
site is characterized by asudanese climate type (dry season: November to April; wet 
season: May toOctober).

This study presents a 4 years original database on the elementary chemistrycomposi-
tion of aerosols (carbonaceous species, ions and traces elements). Aweekly collection 
was performed on filters through an air inlet at 5l/mn with asize segregation, i.e, PM 2.5 
and PM 10. The main objectives of this work are(1) to document the physico-chemical 
characteristics of the aerosols (2) toanalyze seasonal and interannual variations of the 
aerosol composition (3) todefine the potential emissions sources and the climatological 
factors influencingthe measured chemical composition.

The main constituents of the aerosols collected in Benin areAl, Fe, OC, BC, Ca²+, NO3-, 
SO4²- andNH4+. We have identified four main groups of compounds related tosources 
of interest: dust, POM, BC, ions. On an annual basis, the peakof mass concentration for 
both sizes was registered during the dry season. Massconcentration represents 67±2% 
to 87±10% in the dry season versus 13±10% to32±3% in wet season of the annual mass 
concentration for the four groups. Thesevalues emphasized the seasonality of the emis-
sions and the relative weakstandard deviation indicates the low interannual variability. 
At the seasonal scale,major contributions to the aerosol chemistry in the dry season are: 
dusts (24-68%),POM (24-59%), BC (4-13%) and ions (2-5%) in both sizes suggesting 
apredominance of sahelian and Saharan dust emissions and biomass burning sourcein 
this season. In the wet season, the POM are predominant, followed by dusts, BCand ions 
in both sizes. This result point out the importance of biofuelcombustion used for cooking 
and heating and biogenic emissions.
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P1.31 - BOTTOM-UP CONSTRAINTS ON REACTIVE NITROGEN EMISSIONS FROM 
BIOMASS BURNING
pAtRiCiA CAStellANoS; GUido VAN deR weRf

VRiJe UNiVeRSity AmSteRdAm; VRiJe UNiVeRSity AmSteRdAm

p.castellanos@vu.nl; guido.vander.werf@vu.nl

Biomass burning is an important contributor to global totalemissions of reactive nitrogen 
(Nr). Generally, fire Nr emissions are calculated by multiplyingfuel consumption estima-
tes (or a proxy, such as AOD) with static biome specificemission factors, defined in units 
of grams of individual Nr speciesper kilogram of dry matter consumed. Emission factors 
are a significant source of uncertainty in quantifying fireNr emissions because few ob-
servations outside of the laboratory thatconsistently sample all Nr species are availab-
le to characterize thelarge spatial and temporal variability of burning conditions. Thus, 
more insight into the role of biomassburning in the global cycling of nitrogen is needed.  
In this work, we combined estimates of fuelload derived by the CASA biogeochemical 
model (Carnegie-Ames-Stanford-Approach)and MODIS observed burned area, with de-
tailed fuel type specific inventories ofplant nitrogen content derived from the ecology 
literature to calculate globalbiomass burning total N emissions and the fractionation be-
tween N2and Nr.  In general, tropicalforest and savanna burning total N emissions from 
this work differed by as muchas 50% from current estimates derived from emission fac-
tors.  Using our bottom up results and satellitebased estimates of NOx emission factors, 
derived from NO2tropospheric column observations, we calculated updated emission 
factors for NH3,the other major biomass burning Nr species.

P1.32 - AN ASSESSMENT OF PRECIPITATION CHEMISTRY AT THE SOUTH AFRICAN 
DEBITS SITES
pieteR VAN zyl; eNGelA heleNA CoNRAdie; JACobUS JohANNeS pieNAAR; JohAN pAUl beUkeS; Co-
RiNNe GAly-lACAUx; CAthy lioUSSe; GAbi V. mkhAtShwA; AViShkAR RAmANdh;
NoRth-weSt UNiVeRSity;NoRth-weSt UNiVeRSity;NoRth-weSt UNiVeRSity;NoRth weSt UNiVeRSi-
ty;lAboRAtiRe d AéRoloGie, omp, CNRS;lAboRAtoiRe d AeRoloGie;SUStAiNAbility diViSioN, eSkom 
CoRpoRAte SeRViCe diViSioN;SASol teChNoloGy R&d;
pieter.vanzyl@nwu.ac.za;12407690@nwu.ac.za;kobus.pienaar@nwu.ac.za;paul.beukes.
nwu.ac.za;corinne.galy-lacaux@aero.obs-mip.fr;lioc@aero.obs-mip.fr;MkhatsGV@
eskom.co.za;Avishkar.Ramandh@sasol.com;

The precipitation chemistry of rain water presents a general overview of changes in at-
mospheric composition due to various factorsthat include anthropogenic activities, as 
well as changes in meteorology and climate.  In this paper the chemistry for rain samples 
collected for 2009 – 2013 at four South African DEBITS (Depositionof Biogeochemical 
Important Trace Species) sites, i.e. Amersfoort (AF), LouisTrichardt (LT), Skukuza (SK) 
and the Vaal Triangle (VT) are presented and discussed, as well as compared to previous 
precipitation chemistry studies conducted at South African DEBITS sites.  Rain water 
samples were collected on an event basis with automated wet-only samplers and analy-
sed with ion chromatography.

The annual volume weighted mean (VWM) and wet deposition (WD) revealed higher 
concentrations of anthropogenically associated species at the anthropogenically impac-
ted sites VT and AF, compared to the remote sites SK and LT. The concentrations of 
species for marine sources were higher at SK and LT. An overall increase of WD values 
of species associated with anthropogenic activities in South Africa, i.e. SO42-,NO3- and 
NH4+ was observed at all the sites compared to previous precipitation chemistry studies 
conducted at LT, AFand SK, which was ascribed to the increase in anthropogenic acti-
vities in SouthAfrica.  Concurrently, a decrease in average pH is observed at all the sites 
that reflected a shift to more acidic rain events.
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In addition to conventional empirical procedures usually applied to rain water events 
to determine source groups that contribute to the observed chemical composition of 
rain events, statistical analysis, i.e.principal component analysis and clustering were also 
performed to identify possible source groups. The three main source groups determined 
were marine, terrigenous and anthropogenic, which was indicated by the empirical and 
statistical methods. The most significant deduction that can be made from the results is 
a significant increase in the anthropogenic contribution to precipitation chemistry, whi-
ch is strongly correlated to the increase in energy demand in South Africa.

P1.33 - CLIMATE VARIABILITY AND CARDIOVASCULAR DISEASE MORTALITY IN EL-
DERLY IN THE MATO GROSSO CITIES
poliANy RodRiGUeS; eliANe iGNotti; SANdRA de SoUzA hACoN

eSColA NACioNAl de SAUde públiCA; UNiVeRSidAde do eStAdo de mAto GRoSSo; fUNdAção 
oSwAldo CRUz/eSColA NACioNAl de SAúde públiCA

polianyrodrigues@hotmail.com; eignotti@uol.com.br; sandrahacon@gmail.com

Introduction: The climate variability has beenlinked to exacerbation of cases of cardio-
vascular disease. In the region of thearc of deforestation of the Brazilian Amazon is ob-
served increased mortalityduring the dry season, mainly due to intense fires in the re-
gion. Objective: Toanalyze the temporal distribution and seasonality of cardiovascular 
disease(CD) mortality in elderly, fire outbreaks, temperature, humidity and fineparticu-
late matter in the city of Cuiabá in the period 2000-2011, with theexception of particu-
late matter whose series was available only for 2007-2011.Methods: An ecological study 
of annual series of mortality data from theMortality Information System for the public 
health system. The seasonality wasanalyzed by comparing the ratios of mortality in dry, 
intermediate and wet, ata significance level of 5 % periods. The percentage change in 
the trend of theperiod also is analyzed. Results: Mortality from cardiovascular diseases in 
theelderly in the city of Cuiabá shows an upward trend in the past 12 years with apositive 
percentage change of 58%. Mortality is about 70% higher in the dryseason compared 
to the wet and intermediate periods with statisticallysignificant differences. The point 
source of fires and fine particulate mattershowed a decreasing trend for the periods 
analyzed, with a negative percentagechange of -40% and -92%, respectively, however 
both variables have higherconcentrations in the dry period and only for point source of 
fire there is astatistically significant difference. The temperature and humidity are stab-
lecharacteristic period of 12 years, with a variation of -3% and -13%,respectively. Conclu-
sion: Although point source of fire and particulate matterpresent downward trend in the 
periods analyzed, it is observed to increase CDmortality in elderly over the study period 
as well as important seasonalvariation in prevalence of this event during the dry period. 
Funding: Thisstudy is a contribution from the Brazilian Research Network on Global Cli-
mateChange , covenant FINEP / Rede CLIMA 01.08.0405.01 .
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P1.34 - INFLUENCE OF GEOGRAPHICAL DISTRIBUTION OF VSL OCEANIC SOURCES 
AND THE STRENGTH OF CONVECTION ON THE TROPICAL BROMINE PARTITIONING
RAfAel pedRo feRNANdez; RoSS SAlAwitCh; doUGlAS e. kiNNiSoN; JeAN-fRANCoiS lAmARqUe; Al-
foNSo SAiz-lopez;
NAtioNAl ReSeARCh CoUNCil of ARGeNtiNA (CoNiCet);UNiVeRSity of mARylANd;AtmoSpheRiC 
ChemiStRy diViSioN, NCAR;NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;AtmoSpheRiC ChemiStRy 
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rpfernandez@uncu.edu.ar;rjs@atmos.umd.edu;dkin@ucar.edu;lamar@ucar.edu;a.saiz@
csic.es;

Veryshort-lived (VSL) bromocarbons produced by ocean biology, together with their 
degradation inorganic products, affect the oxidation capacity of the global atmosphere. 
The partitioning between the source gas (SG) and product gas (PG) species within the 
tropical atmosphere affect the total bromine injection to the stratosphere,and depends 
on the interaction of several processes such as the geographical distribution of sources, 
the strength of convection and the photochemical lifetime of each species. We present 
a set of sensitivities studies performed with the CAM-Chem global chemistry-climate 
model aimed at understanding the contribution of different heterogeneous recycling 
reactions on the inorganic bromine burden of the marine boundary layer (MBL) and 
tropical tropopause layer (TTL). A state a state-of-the-art tropospheric and stratosphe-
ric halogen chemistry scheme considering physically-based heterogeneous processes 
over sea-salt aerosols and ice-particles, as well as an individual efficiency of washout/
ice-uptake removal for each bromine species, has been used. Our model results suggest 
that the sea-salt recycling contribution to the active bromine loading of the TTL is only 
important during periods of strong convection in local regions such as the Western Pa-
cific warm pool, being negligible on a tropical annual average. Also, the occurrence of 
the ice-mediated recycling reactions strongly affects the total bromine loading of the 
TTL, affecting the strength of stratospheric injection. Globally, we modeled the tropical 
annual average stratospheric bromine injection due to VSL sources to be 5 pptv, with 
the inorganic contribution (PG ~3 pptv) surpassing the carbon-bonded portion (SG ~2 
pptv). This implies that the larger portion of PGVSL injection is already in its active form 
in the lower stratosphere,where the ozone depleting potential of bromine is maximized.

P1.35 - AEROSOL MASS SPECTROMETRY OF NATURAL BIOGENIC AEROSOLS IN 
AMAZONIA
RAfAel SteRN; pAUlo edUARdo ARtAxo Netto; Joel feRReiRA bRito

iNStitUto NACioNAl de peSqUiSAS dA AmAzôNiA (iNpA); iNStitUto de fíSiCA dA UNiVeRSidAde de 
São pAUlo; UNiVeRSity of SAo pAUlo

rafa.stern@yahoo.com.br; artaxo@gmail.com; jbrito@if.usp.br

The Amazon forest comprises a very largecontinental tropical forest area. Natural bio-
genic aerosols are producedsecondarily in the atmosphere (the SOA) from the oxidation 
of biogenicVOCs.  Additionally, natural primarybiogenic aerosol particles (PBAP) add to 
the SOA in the organic aerosolcomponent. Therefore, the Amazon forest is an important 
laboratory for studyingbiosphere-atmosphere coupling and the links between the forest 
biology and theatmosphere arte very strong. Aerosols were collected in a pristine reser-
ve 60km NNW of Manaus, in the so-called TT34 tower at the ZF2 ecological reservation.
Most of the air masses travels for 2,000 Km from the tropical Atlantic to thesite, after 
being processed over pristine tropical rain forest. From July toDecember 2013, an Aero-
sol Chemical Speciation Monitor (ACSM – Aerodyne Inc.)was used to characterize non
-refractory aerosol particles smaller than 1 µm atthe site. The period comprises the tran-
sition from wet to dry season, the wholedry season, and the beginning of the next wet 
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season. Other instrumentsanalyzed the aerosol size distribution (10-500 nm), aerosol 
light scatteringand absorption. Quartz filter analyses for Organic and elemental carbon 
using aSunset instrument were also performed.  Theaverage total aerosol loading for the 
whole period was found to be 2.94 (±1.67)µg/m³, of which 83.6% are of organic compo-
sition, 8.9% are NH4, 3.9%are SO4, 3.4% are NO3, 0.05% is Chloride. Largevariability on 
the aerosol composition is observed associated with meteorology,storms and other cli-
matic conditions. The 30 minutes organic aerosolconcentrations will be associated with 
aerosol absorption and scattering, aswell as size distribution to calculate the effects of 
SOA and PBAP on aerosoloptical properties over Amazonia in pristine conditions.

P1.36 - PARTICLE FORMATION THROUGH PHOTOSENSITIZED REACTIONS AT THE 
AIR-SEA INTERFACE
RAlUCA CiURARU; fRANçoiS beRNARd; lUdoViC fiNe; ChRiStiAN GeoRGe;
iRCelyoN;iRCelyoN;iRCelyoN;CNRS;
raluca.ciuraru@ircelyon.univ-lyon1.fr;francois.bernard@ircelyon.univ-lyon1.fr;ludovic.
fine@ircelyon.univ-lyon1.fr;christian.george@ircelyon.univ-lyon1.fr;

The sea surface microlayer (SML) represents more than 70% of the Earth’ssurface and 
constitutes the boundary layer interface between the ocean and theatmosphere. TheSML 
is characterized by an organic enriched microlayer originating from marine chemicaland 
biological activities. Exposed to solar radiation, the SML represents asource of volatile 
organic compounds (VOC) as well as of highly functionalizedVOCs.

Consequently, thequestion arises as to whether photo-induced chemical processes un-
der relevant atmospheric conditions lead to secondary organic aerosol (SOA) loading in 
themarine boundary layer. Previous works have shown that photochemical processin-
glead to the formation of highly functionalized VOCs which may be potentialcandidates 
to the SOA loading. In order to bring further comprehension, amultiphase atmospheric 
simulation chamber has been used in order to study the chemical processes occurring at 
the air-sea interface. Experiments have been performed in a 2 m3 chamber made of FEP 
filmin which a glass container for liquids is inserted. Light processing wasinitiated using 
VUV lamps (centred at 365 nm) in order to irradiate the liquid mixture containing humic 
acid used as photosensitizer and nonanoic acid used asa surfactant. Particle formation 
was monitored using an ultrafine condensationparticle counter (d50 > 2.5 nm) and parti-
cle growth was followedby a SMPS. VOCs formed have been identified and analysed by 
Proton TransferReaction – Time of Flight Mass Spectrometer and GC/MS. The chamber 
is alsoequipped with trace gas analyzers continuously measuring NO-NOX and ozone.

The liquid mixturewas exposed to VUV irradiation for 14 hours at least. When the light was 
turnedoff, ozone was added in the gas phase. Light-induced processes showed a lowincrea-
se of particle concentration while secondary reaction implying ozone showeda significant 
contribution in SOA formation. These observations indicate thepresence of SOA precursors 
among the VOCs formed during irradiation. Atmosphericimplication of photosensitized 
reactions as a source of SOA loading in themarine boundary layer will be discussed.
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P1.37 - OBSERVATIONS OF CHLORINE SPECIES IN THE UK
RobeRto SommARiVA; lloyd d. J. holliS; thomAS J. AdAmS; StepheN m. bAll; pAUl S. moNkS

UNiVeRSity of leiCeSteR; UNiVeRSity of leiCeSteR; UNiVeRSity of leiCeSteR; UNiVeRSity of leiCeS-
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rob.sommariva@gmail.com; ldjh2@le.ac.uk; tja10@leicester.ac.uk; sb263@leicester.
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Chlorine atoms are highly reactive radical species which have significant impact on the 
lifetimes of methane and other hydrocarbons, thus affecting local and regional air quality 
and global climate. The main source of chlorine in the atmosphere is sea-salt, with some 
minor anthropogenic sources (industrial processes, water treatment plants, fossil fuel 
burning). The database of direct observations of inorganic chlorine species is limited, 
which makes it difficult to understand the role of chlorine in atmospheric chemical pro-
cesses.  We report observations of chlorine species (Cl2, ClNO2) made in the UK in 2014 
using a Chemical Ionization Mass Spectrometer, together with supporting chemical and 
meteorological measurements. We have analyzed these observations to investigate the 
sources and geographical distribution of inorganic chlorine in the UK and to assess its 
impact on ozone formation, hydrocarbons oxidation and the nitrogen cycle.

P1.38 - MULTI-PHASE HALOGEN CHEMISTRY IN THE TROPICAL ATLANTIC OCEAN
RolANd VoN GlASow; RobeRto SommARiVA;
UNiVeRSity of eASt ANGliA;UNiVeRSity of leiCeSteR, leiCeSteR;
R.von-Glasow@uea.ac.uk;rs445@le.ac.uk;

This poster reports the resultsof a model study of halogenated species (chlorine, bro-
mine, iodine) in thetropical marine boundary layer (MBL). Measurements of inorganic 
halogens (Cl2, HOCl, BrO, I2,IO) have been made at the Atmospheric Observatory on 
Sao Vicente island (Cape Verde)in 2007 and 2009; these observations have shown that 
significant concentrationsof chlorine, bromine and iodine species are present in the tro-
pical MBLthroughout the year.

We have used a one-dimensionalmodel (MISTRA) to simulate the observed concentra-
tions of HOCl, Cl2,IO, I2 and BrO and study the chemical processes in which thesespe-
cies are involved. The model includes a detailed description of themeteorology and the 
microphysics and an up-to-date gas and aqueous phasechemical mechanisms.

The model could reproduce themeasurements of chlorine species, especially under 
unpolluted conditions, butit overestimated seasalt chloride and bromine species. Agree-
ment with themeasurements could be improved by taking into account the reactivity wi-
thaldehydes and the effects of DMS and Saharan dust on aerosol pH; a hypotheticalHOX 
--> X - aqueous-phase reaction could alsoimprove the agreement with measured Cl2and 
HOCl, particularly undersemi-polluted conditions. The results showed that halogen le-
vels and speciationare very sensitive to cloud processing, although the model could not 
reproducethe observations under cloudy conditions. The model results were used to cal-
culatethe impact of the observed levels of halogens: Cl accounted for 5.4-11.6% oftotal 
methane sinks and halogens (mostly bromine and iodine) accountedfor 35-40% of total 
ozone destruction.
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P1.39 - MODEL EXAMINATION OF NEW ANTARCTIC SEA-ICE, DMS DERIVED, AERO-
SOL FORMATION MECHANISM FOR THE SOUTHERN OCEAN REGION
RUhi hUmphRieS; mAtt woodhoUSe; kAthRyN emmeRSoN; RobyN SChofield; melitA keywood; Ste-
pheN wilSoN

UNiVeRSity of wolloNGoNG; CSiRo; CeNtRe foR AUStRAliAN weAtheR ANd ClimAte ReSeARCh, 
CSiRo mARiNe ANd AtmoSpheRiC ReSeARCh; UNiVeRSity of melboURNe; CSiRo; UNiVeRSity of 
wolloNGoNG

rsh615@uowmail.edu.au; Matthew.Woodhouse@csiro.au; Kathryn.Emmerson@csiro.au; 
robyn.schofield@unimelb.edu.au; melita.keywood@csiro.au; swilson@uow.edu.au

Recent measurements in the sea-ice region ofEast Antarctica have led to the discovery 
of a large scale aerosol formationmechanism that could be a significant source of cloud 
condensation nuclei (CCN)to the Southern Ocean and Antarctic region. The chemical-
transport mechanism isintimately linked to the Antarctic Polar Cell circulation. Detailed 
analysis ofthe circulation revealed a well-defined downward draft that bringsupper-tro-
pospheric air to the sea ice surface that is almost circumpolar(except for the Amundsen 
Sea quadrant), yet doesn’t seem to influence coastalstations. Aerosol formation occurs 
within this circulation, transportingprecursors emitted in the sea ice region to the upper 
troposphere where theyare oxidised, prompting nucleation and growth. Exhaustion of 
the precursorreservoir halts aerosol nucleation and growth, and the new aerosol popu-
lationsare transported in the circulation down to the sea ice surface. It is here thatthe 
air-mass is replenished with precursor species and a large fraction of theair mass rises 
above the boundary layer and travels north to the Southern Oceanand mid-latitudes, 
where, after growth via condensation of precursors andcoagulation, aerosols grow to 
climate-relevant sizes.

Here we quantify this process using astate-of-the-art Earth system model to examine the 
aerosol numberconcentrations in the sea ice region. The Earth system model utilised he-
re,HadGEM3, includes the UKCA composition module, with the aerosol microphysicsmo-
del GLOMAP. Currently, UKCA’s treatment of DMS in sea ice regions assumeszero flux from 
sea ice. We perturb the system by changing the  flux of DMS from sea ice, based on value-
sobtained from the literature. The effect of these DMS perturbations on aerosolnucleation 
and CCN in the Antarctic and Southern Ocean regions is thenassessed. This work could 
help to explain a missing component of the SouthernOcean CCN budget currently present 
in global models as well as lend support tothe model derived from experimental data.

P1.40 - IMPACTS OF LONG AND SHORT-TERM CLIMATE VARIABILITY ON TERRES-
TRIAL BIOGENIC EMISSIONS AND GLOBAL AND REGIONAL ATMOSPHERIC CHEMIS-
TRY
SARAh moNkS; StepheN ARNold; Alex GUeNtheR; loUiSA emmoNS; lUCy CARpeNteR; kAtie ReAd; ;
iNSitUte foR ClimAte ANd AtmoSpheRiC SCieNCe;UNiVeRSity of leedS;pACifiC NoRthweSt NAtioNAl 
lAboRAtoRy;NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;UNiVeRSity of yoRk;UNiVeRSity of 
yoRk;;
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Terrestrialvegetation emits a wide range of biogenic volatile organic compounds (BVOC) 
intothe atmosphere (~1150 TgC/yr), which accounts for ~90% of total VOC surfaceemis-
sions. Emissions of BVOC are largely dependent on environmental factorssuch as sun-
light and temperature, which makes them sensitive to both long-termand short-term 
changes in the climate system. ENSO is well-known to have globalimpacts on tempe-
rature and precipitation, and therefore has the potential toimpact regional BVOC emis-
sions on inter-annual time-scales. In addition tothis, increased global mean temperatures 
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and atmospheric carbon dioxide (CO2)concentrations over the past few decades and 
changes in land use may also haveaffected BVOC emissions. Once in the atmosphere, 
these compounds have theability to influence global and regional atmospheric chemis-
try and climatethrough impacts on the hydroxyl radical, ozone and methane lifetime.

We usethe NCAR Community Land Model (CLM) coupled to the Model of Emissions of 
Gasesand Aerosols from Nature (MEGANv2) to investigate both long-term changes an-
dinter-annual variability of BVOC emissions over a 50-year period at regionaland global 
spatial-scales. This is done by considering the impacts of increasingtemperatures and 
CO2 concentrations in contrast to the effects ofland-use change on long-term emissions 
of BVOC. In addition, the MultivariateENSO Index (MEI) is used to investigate the regio-
nal response in emissions due tonatural ENSO variability. From the CLM simulations four 
sets of emissions havebeen derived. These are global composites of ENSO-positive and 
ENSO-negativephase emissions and 1954-1963 and 1993-2004 decadal mean emissions. 
Thesedatasets are then used to drive global atmospheric chemistry simulations usingthe 
NCAR Community Earth System Model (CESM) to investigate the impact ofshort-term 
and long-term variability in BVOC emissions on atmospheric composition.Through com-
parisons with 6 years of measurements from the Cape Verdeobservatory in the tropical 
Atlantic Ocean, we explore the role of inter-annualvariability in terrestrial biogenic emis-
sions in controlling the observed variabilityin methanol, acetone and acetaldehyde in the 
remote tropical atmosphere.

P1.41 - QUANTIFYING ISOPRENE AND MONOTERPENES IN THE REMOTE MARINE 
BOUNDARY LAYER
SiNA CoRiNNA hACkeNbeRG; lUCy CARpeNteR; StepheN J ANdRewS; JAmie k miNAeiAN; AlAStAiR 
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Isoprene and monoterpenes, emitted by marine phytoplankton, are highly reactive vola-
tile organic compounds (VOCs). They are a potential source of marine secondary organic 
aerosol, which affects the microphysical properties of shallow marine clouds and in turn 
may cause climate cooling. However, the importance of isoprene and monoterpenes in 
the remote marine boundary layer is highly uncertain due in part to a paucity of mea-
surements in those regions, resulting in large uncertainties in model estimates of global 
oceanic emission fluxes and their seasonal and diurnal variability.

During recent sea-going fieldwork in the Atlantic (Atlantic Meridional Transect, 50°N to 
50°S, Oct/Nov 2012 and 2013) and in the Arctic (ACCACIA, July/Aug 2013), trace isopre-
ne, monoterpenes, including a-pinene, and other VOCs were measured in air by Thermal 
Desorption-Gas Chromatography-Mass Spectrometry (TD-GC-MS). Seawater samples 
were analysed concurrently for the same gases using a coupled automated Purge & Trap 
system, with water taken from the continuous ship underway supply (5 m depth) as well 
as from depth casts. The obtained results for terpene concentrations inthe lower atmos-
phere and surface ocean span a large latitudinal range with good resolution (typically at 
least 1 air/water sampling cycle per 1.5 h) and enable the calculation of an extensive da-
taset of sea-to-air fluxes for these compounds which may be used in modelling studies.

The cruises sampled regions of generally low marine productivity. Low levels of isoprene 
and monoterpenes were observed;  isoprene atmospheric mixing ratios were predomi-
nantly <5 pptv and often below the detection limit of <0.6 pptv, and water concentra-
tions were generally <50 pmol L-1 (detection limit ca. 3 pmol L-1) along the cruise tracks. 
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Suggested controls on production of marine isoprene include temperature, light and 
phytoplankton functional type and abundance. A first inspection of our data does imply 
a biological control, with lower concentrations in areas of low biological productivity 
such as the Atlantic gyres and the Arctic waters. This presentation will describe the likely 
controls of isoprene in ocean surface waters, exploring potential relationships with biolo-
gical, chemical and physical parameters.

P1.42 - TWO-PARAMETER APPROACH FOR ESTIMATING BIOMASS BURNING EMIS-
SIONS OF NOX FOR THE AFRICAN CONTINENT
StefAN f. SChReieR; ANdReAS RiChteR; JohN p. bURRowS;
UNiVeRSity of bRemeN;UNiVeRSity of bRemeN;UNiVeRSity of bRemeN;
schreier@iup.physik.uni-bremen.de;richter@iup.physik.uni-bremen.de;john.burrows@
iup.physik.uni-bremen.de;

Biomass burning is a majorsource of atmospheric aerosols and trace gases, among them 
nitrogen oxides (NOx).Large amounts of NOx significantly impact on atmospheric che-
mistry,air pollution, and climate. Several studies investigated the quantities anddistribu-
tions of NOx emissions from fires, regionally and globally. However,there still exist large 
uncertainties in the approaches due to uncertainties inthe different parameters.

In this study, troposphericNO2 vertical columns (TVC NO2) from polar orbitingsatellite 
instruments and fire radiative power (FRP) from polar orbiting andgeostationary sate-
llite instruments are used to estimate biomass burningemissions of NOx for the African 
continent.

The method is based on the empiricalrelationship between TVC NO2 and FRP, which 
forms the basis forestimating fire emission rates (FERs) of NOx for different landcover 
types. The diurnal cycles of FRP as obtained from the geostationarysatellite sensor have 
been derived for the major types of open biomass burning.This information is applied for 
the computation of temporally integrated FRP,here referred to as fire radiative energy 
(FRE). The product of these twoparameters (FERs of NOx and FRE) yields some interes-
ting insightsinto total NOx emissions on different spatio-temporal scales.

Possible factors affecting the magnitude of calculated emissions of NOxare discussed.

P1.43 - ATMOSPHERIC CHEMICAL SPECIATION OF REACTIVE NITROGEN COMPOU-
NDS APPLIED TO BRAZILIAN TROPICAL FORESTS AND SUBSTITUTION PLANTA-
TIONS
tANiA mASCAReNhAS tAVAReS; CARoliNA leoNoR wilCheS ARCiNieGAS; VâNiA pAlmeiRA CAmpoS; 
SéRGio telleS de oliVA; líCiA pASSoS doS SANtoS CRUz; AdRiANA moReNo CoStA SilVA; AliNe 
SANtoS de AlmeidA; Rodolfo RoJAS GUARíN

UNiVeRSidAde fedeRAl dA bAhiA; UNiVeRSidAde fedeRAl dA bAhiA; UNiVeRSidAde fedeRAl dA bAhiA; 
UNiVeRSidAde fedeRAl dA bAhiA; UNiVeRSidAde fedeRAl dA bAhiA; UNiVeRSidAde fedeRAl dA bAhiA; 
UNiVeRSidAde fedeRAl dA bAhiA; UNiVeRSidAde fedeRAl dA bAhiA

ttavares@ufba.br; clwilchesa@gmail.com; vpalmeiracampos@gmail.com; oliva@ufba.
br; liciapsc@yahoo.com.br; adriana.morenocs@gmail.com; alinesantosqui@gmail.com; 
rodolforojas@gmail.com

Studies of chemical speciation of reactive nitrogen compounds (Nr) ingas phase and 
suspended particles have been undertaken in the air of differenttypes of tropical fores-
ts and substitution plantations in Brazil. The objectives were to determine the different 
compositions of reactive nitrogencompounds of some types of tropical forests and the 
corresponding changesresulting from substitution by plantations. Three types of forests 
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have been studied: Amazonia humid forest andcleared area covered with cattle pasture;  
Cerrado, a semiarid shrub forest, andan area shifted to soybean plantation;  and a coastal 
marine coconut plantedforest. Sampling design consisted of intensive five days sampling 
campaigns inparallel at the native forest and the substituted plantation, both in dry an-
dwet season. Sampling speciation of volatile and semi-volatile reactive speciescontaining 
nitrates (NO3-) and ammonium ion (NH4+)were obtained by a combination of thermal 
diffusion and analyzed by ionchromatography. Ammonia was collected in diffusion tubes 
coated with anddetermined by molecular spectroscopy. NO2 was collected by passivedi-
ffusion tubes and determined by Griess - Saltzman method. From the threeforest region 
studied, the Amazonia, both in the deep natural forest and in thearea transformed into 
pasture, presented the highest amount of reactivenitrogen in the atmosphere, with a to-
tal Nr mean concentration ranging between70 and 423 nmol Nr.m-3 in the rainy and dry 
seasons, respectively. Levelsof mean Nr concentrations in the Cerrado forest were much 
lower than the ones of Amazonia, ranging from 32 and 146,82 nmol Nr. m-3, the larges-
tdifference found between the native forests during the dry period. In both systems the 
wet season showed lower mean Nr levels than in the dry season. The replacement of the 
original forest by pasture and agriculture activities resulted in increased levels of these 
reactive nitrogen species in air,indicating losses of soil fertilization. Ammonia is the domi-
nant Nr species inthe Amazonia forest, and levels increase as native forest is substituted 
bypasture favoring soil acidification.

P1.44 - CARBON FLUX ESTIMATION BY USING ACTM FOR THE PERIOD 1990-2011
tAzU SAeki; S. RANdolph kAwA; pRAbiR kUmAR pAtRA; G. JAmeS CollAtz;
JApAN AGeNCy foR mARiNe-eARth SCieNCe ANd teChNoloGy;NASA GoddARd SpACe fliGht CeN-
teR;JApAN AGeNCy foR mARiNe-eARth SCieNCe ANd teChNoloGy;NASA GoddARd SpACe fliGht 
CeNteR;
tazu.saeki@jamstec.go.jp;stephan.r.kawa@nasa.gov;prabir@jamstec.go.jp;george.j.
collatz@nasa.gov;

We have estimated carbon flux by using the CCSR/NIES/FRCGC AGCM-based Chemis-
try Transport Model (ACTM) in a Bayesian synthesis inversion framework. The quality of 
ACTM transport has been assessed for synoptic to inter-hemispheric time/space scales 
using simulations of SF6 and 222Radon concentrations in comparison with observa-
tions. Carbon fluxes were estimated for 84 regions (54 land+ 30 ocean) over the globe 
during the period of 1990-2011 from atmospheric CO2 concentrations at 74 sites from 
the GLOBALVIEW-CO2 (2013) data product. Seasonally varying a priori fluxes for (1) 
atmosphere-ocean exchange are taken from Takahashi et al. (2009), (2) interannually 
varying a priori fossil fuel fluxes (incl. cement production) are taken from CDIAC, and 
(3) 3-hourly terrestrial biosphere fluxes from the Carnegie Ames and Stanford Approach 
(CASA-TransCom) terrestrial biosphere model (annually balanced). As a result of time-
dependent inversions, mean total flux (excluding fossil fuel) for the period 1990-2011 is 
estimated to be -2.94 GtC/yr, where land (incl. biomass burning and land use change) 
and ocean absorb CO2 at an average rate of -1.77 and  -1.17 GtC/yr, respectively. The land 
uptake is mainly due to northern land (-1.37 GtC/yr), while the tropical and southern 
lands contribute -0.17 and -0.23 GtC/yr, respectively. It is also found that Boreal North 
America and Boreal Eurasia show negative trends in the estimated fluxes during the 
analysis period. The global ocean sink has no clear long-term trend in the period. The 
regional land fluxes are compared to CASA-GFED3 simulations from NASA/GSFC, which 
includes the interannual variations in FPAR, meteorology, and fires.  

Acknowledgements. We thank the GLOBALVIEW-CO2 data providers for their conti-
nued support by sharing measured CO2 concentrations. Thanks are also due to Yosuke 
Niwa for sharing 3-hourly neutral CASA fluxes.
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P1.45 - SECONDARY ORGANIC AEROSOL FORMATION FROM STRESS-INDUCED 
BIOGENIC EMISSIONS AND POSSIBLE CLIMATE FEEDBACKS
thomAS fRiedRiCh meNtel; JUeRGeN wildt; eiNhARd kleiSt; AStRid kieNdleR-SChARR; yiNoN RUdi-
Ch; RobeRt beRGStRöm; dAVid SimpSoN; mAttiAS hAllqUiSt

foRSChUNGSzeNtRUm JUeliCh Gmbh; foRSChUNGSzeNtRUm JUeliCh, ibG-2; foRSChUNGSzeNtRUm 
JUeliCh Gmbh; foRSChUNGSzeNtRUm JUeliCh, iek-8; depARtmeNt of eNViRoNmeNtAl SCieNCeS ANd 
eNeRGy ReSeARCh,weizmANN iNStitUte of SCieNCe; SwediSh meteoRoloGiCAl ANd hydRoloGiCAl

t.mentel@fz-juelich.de; j.wildt@fz-juelich.de; e.kleist@fz-juelich.de; a.kiendler-scharr@
fz-juelich.de; yinon.rudich@weizmann.ac.il; robert.bergstrom@smhi.se; david.simpson@
met.no; hallq@chem.gu.se

Atmospheric secondary organic aerosol (SOA) is formed by oxidation of Biogenic Vola-
tile Organic Compound (BVOC) emissions. Besides constitutive emissions like monoter-
penes and isoprene, trees also emit sesquiterpenes (SQT), methyl salicylic acid (MeSA), 
green leaf volatiles (GLV) and others when they are exposed to e.g.biotic stressors. Cli-
matic changes will modify the living conditions of vegetation and may trigger Stress In-
duced Emissions (SIE). Therefore, it is important to understand how SIE will affect SOA 
formation and consequently aerosol effects on climate.

Experiments were performed in the Jülich Plant Atmosphere Chamber using real plant 
species from Boreal and Mid-European forests. The plants suffered from typical disea-
ses,such as insect attacks and showed SIE. Yields of SOA formation for SQT, MeSA, and 
a special class of C17-BVOC and emission ratios of SIE/MT were determined (Mentel et 
al., ACP, 2013).

SQT and MeSA have SOA yields of ~20%, a factor of 3-4 higher than yields for constitu-
tive MT emissions in reference experiments with unstressed plants. For C17-BVOC,the 
yield was ~30%, i.e. 5-6 times higher than for MT. In contrast, GLV emissions suppress 
particle formation in a manner similar to isoprene(Kiendler-Scharr et al., Nature, 2009). 
Our results indicate that stress induced changes of BVOC emissions strongly impact bio-
genic SOA formation, leading to increased (SQT, MeSA, C17-BVOCs) or decreased (GLV) 
SOA formation.

To investigate the potential importance of SIE-SOA, we estimated fractions of stres-
sed trees from forest reports and observations of bee keepers in Southwest Germany. 
Applying the experimental SOA yields and emission ratios, together with estimated frac-
tions of stressed trees for Midlatitude and Boreal regions,in the EMEP model showed 
that SIE-SOA can be significant and may even dominate biogenic SOA (Bergström et al., 
submitted to ACP, 2014).

Biotic stress, such as aphid infestation supports negative climate feedback and this may 
be effective already today. Heat and drought can turn the negative feedback into a posi-
tive feedback e.g. in forests dominated by deciduous trees. Since it is likely that climate 
change will affect SIE from vegetation, SIE and their SOA formation potential should be 
considered in future climate scenarios.
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P1.46 - MEASUREMENTS OF BIOGENIC VOLATILE ORGANIC COMPOUNDS IN AN 
OAK FOREST ECOSYSTEM IN SOUTHERN FRANCE IN SPRING 2014: OVERVIEW OF 
THE INTENSIVE CAMPAIGN
VAleRie GRoS; mAtteo lANzA; NoRA zANNoNi; CeRiSe kAloGRidiS; SUzANNe pReUNkeRt; CoRiNNe 
JAmbeRt; oliVieR fAVez; beRNARd boNSANG; ANNe-CyRielle GéNARd; ChRiStophe boiSSARd; miChel 
leGRANd; pieRRe dURANd; ClAiRe deloN; RolANd SARdA eSteVe; domiNiqUe bAiSNee

lSCe;ioNiCoN ANAlytiC Gmbh;lAboRAtoRy of SCieNCieS of ClimAte ANd eNViRoNmeNt (lSCe);lS-
Ce;lGGe;lAboRAtoiRe d AeRoloGie;iNeRiS;lSCe;lSCe;lSCe;lGGe;lAboRAtoiRe d AeRolo-
Gie;lAboRAtoiRe d AeRoloGie;lSCe;lAboRAtoiRe deS SCieNCeS dU ClimAt et de l’eNViRoNNemeNt

Valerie.Gros@lsce.ipsl.fr;matteo.lanza@ionicon.com;norazannoni@gmail.com;cerise.
kalogridis@lsce.ipsl.fr;Suzanne.Preunkert@lgge.obs.ujf-grenoble.fr;Corinne.Jambert@
aero.obs-mip.fr;olivier.favez@ineris.fr;bernard.bonsang@lsce.ipsl.fr;anne-cyrielle.ge-
nard@im

As a follow-up of a campaign performed at the Oak Observatory at OHP (O3HP, southern 
France) in spring 2012 (Kalogridis et al. 2014), measurements of biogenic volatile organic 
compounds (BVOC) were performed at the same site in spring 2014 (CANOPEE/CHAR-
MEX project). The main objective of this campaign was dedicated to the measurement 
of the OH reactivity as described in the companion poster by Zannoni et al. This presen-
tation will give an overview of the measurement campaign and will present preliminary 
results of the BVOC measured on site.

The oak observatory (43.93°N, 5.71°E) is dominated by Quercus pubescens Willd., a 
high isoprene emitter. BVOC measurements were performed from May 28th to June 12th 
with a PTR-MS (mass scan mode from m/z 31 to m/z 137), a GC-FID (light hydrocarbons 
including isoprene) and a liquid fluorescence analyser (formaldehyde), as well as mea-
surements of nitrogen oxides, ozone and black carbon. Measurements inside and above 
the canopy, at 2 m and 10 m aboveground respectively, were performed sequentially 
and were completed by a screening of the compounds emitted by the Downy Oak at the 
branch level (enclosure).

Atmospheric levels of isoprene went up to 20 ppb on days associated with temperature 
higher than 30°C (maximum of 23 ppb at 2 m and 19 ppb at 10 m). Corresponding levels 
of other compounds were (for 2 m and 10 m respectively): formaldehyde (3,3-3,0 ppb), 
acetaldehyde (1,6-1,1 ppb), acetone (3,4-2,3 ppb), methanol (9,6-8,4 ppb), sum of methyl 
vinyl ketone and methacrolein (1,1-1,1 ppb) and monoterpenes (0,7-0,5 ppb).  Monoterpe-
nes’ daily maximum was most of the time below 0.4 ppb, except on the warmest days 
(T>30°C) when values up to 1 ppb were observed.

These measurements are used to estimate the “calculated” OH reactivity (based on the 
individual compounds concentration weighted by their reaction rate coefficient with 
OH) which will be then compared to the measured OH reactivity (see poster from Zan-
noni et al. in the same session).
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P1.47 - THE WIND MEANDERING DURING DAILY CONDITIONS IN THE AMAZON RE-
GION OF BRAZIL
ViliAm CARdoSo dA SilVeiRA; liliAN pieChA mooR; GeRVáSio ANNeS deGRAziA; otáVio CoStA ACe-
Vedo

UNiVeRSidAde fedeRAl de SANtA mARiA - UfSm; fedeRAl UNiVeRSity of SANtA mARiA; fedeRAl 
UNiVeRSity of SANtA mARiA; fedeRAl UNiVeRSity of SANtA mARiA

viliamcardoso@gmail.com; lilimoor@gmail.com; gervasiodegrazia@gmail.com; otavio@
ufsm.br

The aim of this work is to analyze the existence of the wind meandering phenomenon 
through the autocorrelation functions to daily conditions using data from the Amazon re-
gion of Brazil in January 2001. The data were measured on a micrometeorological tower 
at 10 Hz (10 measurements of a given variable every second). The u, v and w wind com-
ponents and air temperature were used in this work. The autocorrelation function mea-
sures the correlation of a variable at agiven moment for herself in an instant of time later 
and is calculated for periods of one hour. Besides the autocorrelation function, calcula-
ted on the basis of experimental data, were made fits of this function on the methodo-
logy proposed by Frenkiel and Degrazia. The fits used are based on the Gauss-Newton 
algorithm, which is to adjust a non-linear model and solve a linear least squares problem. 
Was also evaluated the friction velocity, Monin-Obukhov length and sensible heat flux. 
The wind meandering is characterized by very large negative lobes observed in the au-
tocorrelation functions. The calculations show that the existence of the wind meandering 
during daily conditions and low wind speed is associated with negative values ??of the 
Monin-Obukhov length, indicating convective conditions. In these conditions, the friction 
velocity is low and the sensible heat flux is close to zero and positive. Thus, the wind 
meandering can be modeled for convective and low wind speed conditions, including a 
new line of research to researchers in atmospheric dispersion and air pollution.

P1.48 - EVIDENCE FOR OCEANIC EMISSIONS OF VOLATILE ORGANICS AND METHA-
NESULFONIC ACID (MSA) OVER THE TROPICAL PACIFIC OCEAN
yUhANG wANG; dASA GU; yUzhoNG zhANG; xiAohoNG liU; yoNGqiANG liU; yUN qiAN;
GeoRGiA iNStitUte of teChNoloGy;GeoRGiA teCh;GeoRGiA teCh;UNiVeRSity of wyomiNG;SoUtheRN 
ReSeARCh StAtioN;pNNl;
ywang@eas.gatech.edu;dasagu@gatech.edu;yuzhong.zhang@eas.gatech.edu;xliu6@
uwyo.edu;yliu@fs.fed.us;Yun.Qian@pnnl.gov;

Observations obtained during the Pacific Atmospheric Sulfur Experiment (PASE) over 
the equatorial Pacific are analyzed using a 1-D chemical transport model. In general, 
observed OH and HO2 vertical profiles are well simulated. However, in two of fourteen 
research flights that are affected by convection, we found significantly higher HO2/OH 
ratios in the buffer layer than the other flights. Model simulations indicatethat fast-reac-
ting oxygenated volatile organic compounds, which can react rapidly with OH and pro-
vide additional primary radical sources through photolysis, are necessary to explain the 
observations. Ocean upwelling during convection may expedite the release of ocean 
organics. In addition to changing HOx, the release of organics from the ocean can help 
explain the underestimation of marine organic aerosols in previous model studies. We 
also analyzed the observed MSA profiles, which decreases sharply from the surface to 
600 m, implying a surface MSA source of 4.0×107 molecules/cm2/s.We find that the ob-
served large increase of MSA from the boundary layer into the lower free troposphere 
(1000-2000m) results mainly from the degassing of MSA from dehydrated aerosols. We 
estimate a source of 1.2×107 molecules/cm2/s of MSA to the free troposphere through 
this pathway.This source of soluble MSA could potentially provide an important precur-
sor for new particle formation in the free troposphere.
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P1.49 - H2O AND CO2 FLOWS AND RELATIONS WITH CLIMATE VARIABLES IN THE 
AMAZON
GlAySoN fRANCiSCo bezeRRA dAS ChAGAS; GAbRiel bRito CoStA; VANeSSA de AlmeidA dANtAS;
UNifeRSidAde fedeRAl do Rio GRANde do NoRte; UNiVeRSidAde de São pAUlo; UNifeRSidAde fede-
RAl do Rio GRANde do NoRte;
gmeteoro@hotmail.com;gabrielbc@model.iag.usp.br;vanessalmeida24@gmail.com;

The interannual energy fluxpatterns and seasonal patterns of CO2 and H2O areevaluated 
through field measurements in an experimental site in the Amazon. Theresults suggest 
that the patterns of H2O are influenced by the windin the region, with higher concentra-
tions when the wind comes from thedirection of the Tapajos river, and it is usually dry 
when the wind comes fromregions near the pasture. The CO2 cycle also shows seasona-
lity defined, and probablyhave control by offering radiative, which means that there are 
lower emissionsduring the hottest parts of the region, because the stomatal vegetation 
control.

P1.50 - THE ANALYSIS OF DRY DEPOSITION OF ACIDIFYING SUBSTANCES IN MALAY-
SIA”S GAW STATIONS
NoRAzURA biNti zAkARiA; mohd fiRdAUS JAhAyA; toh yiNG yiNG; mohd RedzUAN AbdUl RAhmAN; 
mAzNoRizAN mohAmAd;
mAlAySiAN meteoRoloGiCAl depARtmeNt;AtmoSpheRiC SCieNCe & CloUd SeediNG diViSioN;mAlAy-
SiAN meteoRoloGiCAl depARtmeNt;mAlAySiAN meteoRoloGiCAl depARtmeNt;mAlAySiAN meteoRo-
loGiCAl depARtmeNt;
norazura@met.gov.my;firdaus@met.gov.my;tohyy@met.gov.my;redzuanar@met.gov.
my;maz@met.gov.my;

Malaysia through the Malaysian Meteorological Department (MetMalaysia) is operating 
three GAW monitoring stations, namely GAW Global (baseline) station in Danum Valley 
(DV) and two GAW Regional stations which are located in Cameron Highlands (CH) and 
Petaling Jaya (PJ). Filter packs were used at the GAW stations in Malaysia to measure 
concentration of reactive gases NH3,HNO3, HCl and SO2 and particulate component 
consists ofSO42-, NO3-, Cl-, Na+,K+, Ca2+, Mg2+ and NH4+. The composition of dry de-
position of acidifying substances is compared between the GAW stations in Malaysia. 
The analysis shows that NH3 is the most abundant gas at all sites.

P1.51 - ASSESSMENT OF ATMOSPHERIC WET DEPOSITION AT CAPE POINT, SOUTH 
AFRICA
JAN-StefAN SwARtz; pieteR VAN zyl; JohAN pAUl beUkeS; CoRiNNe GAly-lACAUx; CASpeR lAbUS-
ChAGNe; eRNSt-GüNtheR bRUNke; eRiC GARdRAt; CAthy lioUSSe; JACobUS JohANNeS pieNAAR;
NoRth weSt UNiVeRSity, potChefStRoom CAmpUS, SoUth AfRiCA;NoRth-weSt UNiVeRSity;NoRth 
weSt UNiVeRSity;lAboRAtiRe d AéRoloGie, omp, CNRS;SoUth AfRiCAN weAtheR SeRViCe;SoUth 
AfRiCAN weAtheR SeRViCe;lAboRAtiRe d AéRoloGie, omp;lAboRAtoiRe d AeRoloGie;NoRth-weSt 
UNiVeRSity;
20564759@nwu.ac.za;pieter.vanzyl@nwu.ac.za;paul.beukes.nwu.ac.za;corinne.galy-la-
caux@aero.obs-mip.fr;casper.labuschagne@weathersa.co.za;Ernst.Brunke@weathersa.
co.za;eric.gardrat@aero.obs-mip.fr;lioc@aero.obs-mip.fr;kobus.pienaar@nwu.ac.za;

The study of precipitation chemistry is of vital importance for understanding the che-
mical systems and cycles in the atmosphere of the earth.  Studying long-term trends 
for rain water chemistry and acidity is essential in understanding changes in the com-
position of the atmosphere.  The IDAF (IGAC/DEBITS/Africa) project forms part of the 
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global Deposition of Bio-geochemically Important Trace Species (DEBITS) project that 
is driven by the International Geosphere Biosphere Program (IGBP) and the Interna-
tional Global Atmospheric Chemistry (IGAC) programs.  The objectives of IDAF are to 
determine the chemical composition of the atmosphere in the tropical belt of Africa and 
to measure the atmospheric wet and dry deposition of chemical species in the atmos-
phere.  The Cape Point Global Atmosphere Watch (CPT GAW) station is considered to 
be an important site for southern hemisphere oceanic background measurements and 
it is also the only marine background site within the IDAF network in southern Africa.  
WMO quality control and quality assurance protocols were followed in the collection and 
analysis of the rain samples.  Rain samples were obtained with an automatic wet-only 
sampler.  Conductivity, pH and suppressed ion chromatography measurements were 
performed on these samples in order to establish the acidity and chemical composition 
of precipitation events from 2004 to 2013.  The average pH was found to be 5.48 and 
ranged from very low (3.4) to relatively high (6.8) values.  A relatively clean southern 
hemisphere marine signal is observed in the majority of events characterized by a strong 
correlation between Na+ and Cl-, as would be expected for rain samples originating from 
marine sources.  Low SO42-levels indicate a relatively small anthropogenic influence on 
the rain composition at this site.  The chemical composition of rain events can be explai-
ned relatively well by back-trajectory analysis due to the absence of a large number of 
contributing sources.  This is the first report on precipitation chemistry at the CPTGAW 
atmospheric monitoring station.

P1.52 - OBSERVATIONS OF ESSENTIAL CLIMATE VARIABLES AT THE GAW ATMOS-
PHERIC RESEARCH STATION AT MACE HEAD
t. GeRARd SpAiN;
NAtioNAl UNiVeRSity of iRelANd GAlwAy; 
gerard.spain@nuigalway.ie;

Observations of Essential Climate Variables at the GAW AtmosphericResearch Station 
at Mace Head

The MaceHead Atmospheric Research Station located on the west coast ofIreland is a 
Global Atmosphere Watch (GAW) Research Station and isone of the most advanced 
supersites in Europe, and measures virtuallyall of the Essential Climate Variables in the 
atmospheric domain,covering composition, surface and upper-air.

Observations at Mace Headinclude:

A wide range of aerosolparameters

The major greenhouse gasesand halocarbons

Operational ground-basedremote sensing and profiling including aerosol optical depth, 
cloudproperties using a cloud radar, and a microwave profiler whichprovides humidity & 
water vapour profiles

Meteorologicaldata from Met Éireann’s synoptic Tucson weather station

Theseobservations permit studies of trends, long range transport to MaceHead and 
source apportionment studies.

Allmeasurement systems are networked locally and data are webcast every5 minutes 
(http://www.macehead.org)and transmitted in near real time to NUI Galway’s datainfras-
tructure and thereafter to national and internationaldatabases.

MaceHeadhas been a site for aerosol measurements since 1958 when aerosolcondensa-
tion nuclei were measured at a small coastal lookout postadjacent to the present Mace 
Head station. UniversityCollege Galway (UCG) purchased in 1973 a derelict cottage close 
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tothe lookout post.In the mid 1980’s the cottage was refurbished by UCG andin 1987the 
“Cottage” Laboratory became one of 5 global sites forthe Global Atmospheric Gases 
Experiment (GAGE) programme. By 1990, 2Shore Laboratories were constructed along 
with a 23m tower.

Mace Head has become a part ofmany global and regional observing networks and pro-
jects and isrecognized worldwide as a key location in the study of air qualityand climate 
change. In 1988, it became an EMEP station, and is adesignated EMEP level-3 ‘supersite’. 
It was designated by theWorld Meteorological Organisation as a Global Atmosphere Wa-
tch (GAW)primary baseline station in 1994. Met Éireann installed an automaticsynoptic 
weather station on the site in 2002. From 1993 onwards, MaceHead became involved in 
many large-scale EU Projects. Trans-Nationalaccess to Mace Head is available through 
the FP7 IntegratingInfrastructure Initiative ACTRiS.Mace Headhad its 50th anniversary in 
2008. Further details on Mace Head can beviewed at: www.macehead.org.

P1.53 - AIRBORNE MEASUREMENTS OF HCOOH IN THE EUROPEAN ARCTIC: A WIN-
TER-SUMMER COMPARISON
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bRiStol;UNiVeRSity of mANCheSteR;
benjamin.jones-4@postgrad.manchester.ac.uk;Jennifer.Muller@manchester.ac.uk;se-
bastian.oshea@manchester.ac.uk;asan.bacak@manchester.ac.uk;michael.lebreton@
manchester.ac.uk;martin.gallagher@manchester.ac.uk;k.bower@manchester.ac.uk;s-
bau@NERC.AC.UK;john.Pyle@ATM.CH.CAM.AC.UK;D.E.Shallcross@bristol.ac.uk;carl.
percival@manchester.ac.uk;

HCOOH is ubiquitous in the troposphereand frequently observed in precipitation, gas 
and aerosol (Keene et al.,1995). HCOOH contributes to reducing the oxidative capacity 
of theatmosphere by the removal of OH radicals and dominates the free acidity ofpreci-
pitation, influencing pH-dependent chemical reactions (Jacob, 1986).

Currently, there are very few in-situ measurements ofHCOOH collected within the Arctic 
Circle. Recent IASI satellite measurements reportedHCOOH concentrations up to five ti-
mes greater than modelled outputs in the highlatitudes (Stavarkou et al., 2011),which has 
led to the suggestion of missing sources in the Arctic. This studyrepresents the first air-
borne measurements of HCOOH in the European Arctic andprobes unconfirmed sources 
of HCOOH using a chemical ionisation massspectrometer across two campaigns from 
winter to summer. A maximum concentration(<1.5km altitude) of 468 pptv was observed 
over the ocean during the summercampaign, over three times greater than the reported 
maximum land concentration.This data would suggest marine HCOOH sources dominate 
over proposed landsources in the European Arctic. The limitations of satellites to mea-
sure accuratelyover marine environments, highlights the need for in-situ measurements 
overmarine environments. One hypothesis has been the contribution of oceanicrelease 
of CH2I2. CH2I2 photolysis canlead to a source of the Criegee intermediate (CH2OO), 
this speciescan react with water vapour to yield HC(O)OH (Welz et al., 2012). Hopkins 
et al.,(2012) reported a summer average of 4.4 pptv with a maximum of 55.3 pptv for 
CH2I2emission in the European Arctic. Using modelled CH2I2 photolysisrates (July 2012, 
70°N latitude), a steady state approximation was used toderive concentrations of CH2OO 
and subsequently HCOOH concentrationsfor a range of CH2I2 emissions. These calcu-
lationsreported HCOOH concentrations of up to 359 pptv (for the reported maximum 
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CH2I2emission), representing a potentially significant pathway for HCOOH production.
The role of marine CH2I2 emission in the European Arctic HCOOHbudget remains uncer-
tain however estimates presented in this study wouldsuggest CH2I2 emission may repre-
sent an significant marinesource of HC(O)OH potentially dominating the Arctic HCOOH 
budget.

P1.54 - CHLOROPHYLL-A AND OTHER OCEAN COLOR PRODUCTS AS PREDICTIVE 
TOOLS OF THE ORGANIC MASS FRACTION IN SUBMICRON SEA SPRAY
mAtteo RiNAldi; SANdRo fUzzi; StefANo deCeSARi; SAlVAtoRe mARUllo; RoSAliA SANtoleRi; AN-
toNello pRoVeNzAle; JoSt VoN hARdeNbeRG; dARiUS CebURNiS; ColiN d. odowd; mARiA CRiStiNA 
fACChiNi;
iSAC-CNR;CNR-iSAC;itAliAN NAtioNAl ReSeARCh CoUNCil (CNR) - iNStitUte of AtmoSpheRiC 
SCieNCeS ANd ClimAte (iSAC);eNeA;CNR-iSAC;CNR-iSAC;CNR-iSAC;NAtioNAl UNiVeRSity of 
iRelANd GAlwAy;NUiG;NAtioNAl ReSeARCh CoUNCil  (CNR);
m.rinaldi@isac.cnr.it;s.fuzzi@isac.cnr.it;s.decesari@isac.cnr.it;salvatore.marullo@enea.
it;r.santoleri@isac.cnr.it;a.provenzale@isac.cnr.it;j.vonhardenberg@isac.cnr.it;darius.ce-
burnis@nuigalway.ie;Colin.Odowd@nuigalway.ie;mc.facchini@isac.cnr.it;

Initial efforts to develop acombined organic-inorganic sea spray source function para-
meterization forlarge-scale models made use of chlorophyll-a (Chl-a) as input parameter 
tocombine oceanic biology and sea spray production dynamics. These studiesreported 
a modest correlation coefficient (0.55) between chlorophyll-a andorganic matter (OM) 
enrichment in sea spray, suggesting that chlorophyll-a isonly partially suitable for the 
task. In order to check if better biologicalactivity surrogates are available from satellite 
measurements, the followingresearch activity has been carried on, using aerosol data 
collected at MaceHead research station (Ireland) and satellite ocean color products from 
the ESAproject GlobCOLOUR. A reconstructed chlorophyll-a field of the North Atlanti-
cOcean, based on daily data, reveals an improved correlation coefficient of 0.72between 
the fractional mass contribution of organics in sea spray and seasurface chlorophyll-a 
concentration. The same analysis, performed using twodifferent ocean color products, 
namely “colored dissolved and detrital organicmaterial absorption” (CDM) and “particu-
late organic carbon concentration” (POC),revealed slightly lower correlation coefficients 
(0.65 and 0.68). According tothese results, to date, chlorophyll-a must be considered 
the best biologicalactivity tracer from satellite measurements for predicting sea spray 
organicenrichment. In fact, considering the minimal difference between the correlation-
coefficients obtained with the three ocean color products, there is no reasonto substitute 
chlorophyll-a, which is the most accurate parameter obtained fromocean color data, with 
other proxies of the oceanic biological activity, beinggenerally affected by larger and 
less characterized errors. The observed timelag between chlorophyll-a concentration 
and organic matter enrichment in submicronaerosol suggests that biological processes 
in oceanic surface waters and theirtimescales should be considered when modeling the 
production of primary marineorganic aerosol. A novel relationship describing the enrich-
ment of organic matterin submicron sea spray aerosol, as a function of both sea surface 
chlorophyll-aconcentration and wind speed, to be implemented in large scale models, 
isproposed as a conclusion of this study.
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P1.55 - PHOSPHORUS SPECIATION IN ATMOSPHERIC DEPOSITION SAMPLES IN THE 
EASTERN MEDITERRANEAN: FLUXES, ORIGIN AND BIOGEOCHEMICAL IMPLICATIONS
kAlliopi ViolAki; elleRy d. iNGAll; AthANASioS NeNeS; AmeliA f. loNGo; mARiA kANAkidoU; Niko-
lAoS mihAlopoUloS;
UNiVeRSity of CRete;GeoRGiA iNStitUte of teChNoloGy;GeoRGiA iNStitUte of teChNoloGy;GeoRGiA 
iNStitUte of teChNoloGy;UNiVeRSity of CRete;UNiVeRSity of CRete;
kviolaki@chemistry.uoc.gr;ellery.ingall@eas.gatech.edu;athanasios.nenes@gatech.
edu;alongo3@gatech.edu;mariak@chemistry.uoc.gr;mihalo@chmeistry.uoc.gr;

The Mediterranean Sea has one of the most oligotrophic surface waters in the worldwith 
Low Nutrient and Low Chlorophyll. The deep water of the East MediterraneanSea has a 
uniquely high DIN/DIP ratio raging from 25 to 28, compared to the Western Mediterra-
nean (22) and the “normal” oceanic Redfield ratio of 16 (Krom et al., 1991). The primary 
productivityin the Eastern basin is phosphorus limited and new knowledge could be 
arisen by defining the role of organic and inorganic forms of atmospheric deposited P.

The speciation of P in depositionsamples (rain & dry) was determined according to the 
analytical protocolreferred in Standard Methods for the Examination of Water and Was-
tewater (20thEdition). Total Phosphorus (TP) in both soluble and insoluble matter was-
measured after acid digestion of samples according to Persulfate DigestionMethod; TP 
was measured colorimetrically as PO43- at690nm using the stannus chloride method. TP 
recoveries obtained with the use ofcertified reference materials (MESS-3) were found to 
be to 98±12%. DissolvedPhosphate (DIP) was determined as HPO42- by AnionChromato-
graphy (IC), while Total acid hydrolized Inorganic Phosphorous (TIP)was determined af-
ter mild oxidation of sample (pH=1.6) with sulfuric acid(0.02M), separately in filtrate and 
filterable sample. Organically boundphosphates were determined in both soluble (DOP) 
and insoluble matter (POP) bysubtracting TIP from TP, while the condensed phosphates 
(pyro-, meta-, andother polyphosphates), called CP, were determined only in the soluble 
fractionby subtracting HPO42- from soluble TIP. In selected samples P speciation was 
alsoconducted using novel synchrotron-based techniques (P-NEXFS) providing valuable 
insights into thecomposition and therefore the factors influencing the solubility andbioa-
vailability of phosphorus in deposition samples.

A total of 43 rain events were collected overtwo years period (2012-2013) at Finokalia 
(Crete). Significant was found thecontribution of organic P species both in soluble and 
insoluble fraction of wetdeposition with percentage contribution of 86% and 62%, res-
pectively. Significant wasthe phosphorus in dry deposition since the average percentage 
contribution of dry deposited TP  during both years (n=73) was estimated 57% of total 
deposition. 

P1.56 - ARCTIC SURFACE OZONE DEPLETIONS FROM OZONE SOUNDINGS
dAVid w. tARASiCk; JeNNifeR lUkoViCh; omid moeiNi; mohAmmed oSmAN; JANe liU;
eNViRoNmeNt CANAdA;UNiVeRSity of mANitobA;eNViRoNmeNt CANAdA;eNViRoNmeNt CANAdA;UNi-
VeRSity of toRoNto;
David.Tarasick@ec.gc.ca;Jennifer.Lukovich@umanitoba.ca;Omid.Moeini@ec.gc.ca;-
Mohammed.Osman@ec.gc.ca;University of Toronto;

Episodes of ozone depletion in the lowermost Arctic atmosphere (0-2 km) in the polar 
spring are understood to result from catalytic reactions involving bromine derived from 
sea salt. Arctic sites consistently show ozone depletion in the surface boundary layer 
throughout the spring months, sufficient at some sites to markedly affect the annual 
cycle, and produce an ozone minimum in spring. Although this is a natural phenomenon 
-- the long ozonesonde record at Resolute shows depletions since the beginning of the 
record in 1966 – it appears to be changing:  the recently re-evaluated Resolute record 
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also shows an increase in their frequency over the period 1966-2013 of 6.8 ± 3.7% per 
decade (95% confidence limits). In addition, surface sites show a shift toward increasing 
frequency earlier in the year.  These changes are examined in the context of other chan-
ges in the Arctic boundary layer.

P1.57 - CLOUDLESS AND ALL-SKY DOWNWELLING BROADBAN AND SPECTRAL SO-
LAR IRRADIANCES PARTITION INTO DIRECT AND DIFFUSE OVER THE AMAZON FO-
REST: DIURNAL AND SEAONAL VARIABILITY
NiltoN m. éVoRA do RoSáRio, theotoNio   pAUliqUeViS;heNRiqUe de melo JoRGe bARboSA;  mARCiA 
yAmASoe e pAUlo ARtAxo;

Biophysical andchemistry modules in current climate models require, as input, detailed 
prognosticof downwelling solar irradiance at the surface, nominally spectral distributio-
nand partition into diffuse and direct components. However, Radiative Transfer Model-
s(RTMs) existing in most climate models struggle to predict accurately solar diffuseand 
spectral irradiance, in particular under polluted and cloudy conditions. So,in this regard, 
there is a need to improve current knowledge on the shortcomingsof these RTMs. Clo-
sure experiments comparing RTM simulations with measurements iscertainly a valua-
ble method to do so. The present study uses measurementsperformed by a Multi Filter 
Rotating Shadow band Radiometer (MFRSR) operating 50km upwind from Manaus in 
the context of ACONVEX (Atmospheric CONVectionEXperiment) to characterize diur-
nal and seasonal variability of the cloudlessand all sky broadband and spectral surface 
irradiances, as well as thepartition into direct and diffuse over the Central Amazonia. 
Results forcloudless conditions are applied in a preliminary closure experiment aiming 
toevaluate a RTM, i.e. the Santa Barbara DISORT Atmospheric Radiative Transfer(Riccha-
zzi et al., 1998). For broadband irradiance, observed minimum DiffuseGlobal Ratio (DGR) 
varied from ~10% (at SZA=20°) to ~20 % (at SZA= 75°) while modeled DGR variedfrom 
~10% to ~25%, for the same SZA range. For the spectral channel 414 nm, under identical 
Sun geometry, minimum DGR varied from ~20% to ~70%, for bothobservations and RTM 
predictions. These results suggest that under molecular scatteringregime (cloudless and 
unpolluted conditions), when GDR is expected to be low,model performance is consis-
tent with measurements. On the other hand, for higherGDR conditions, in spite of being 
driven by observed optical properties, modelis unable to reproduce GDR observed va-
riability, in particular for SZA lowerthan 60° and for broadband irradiance.

SESSION 2: ATMOSPHERIC CHEMISTRY AND THE COUPLING BETWEEN BIOGENIC 
AND ANTHROPOGENIC EMISSIONS

P2.1 - FUNGAL ORIGIN BIOAEROSOLS IDENTIFICATION IN THE CITY OF SÃO PAU-
LO, BRAZIL
ANA pAUlA meNdeS emyGdio; CRiStiANe deGobbi; fábio lUiz teixeiRA GoNçAlVeS; mARiA de fátimA 
ANdRAde

UNiVeRSidAde de São pAUlo; iAG - USp; iAG -USp; UNiVeRSidAde de São pAUlo

ana.emygdio@usp.br; crisdegobbi@gmail.com; fgoncalv@model.iag.usp.br; maria.an-
drade@iag.usp.br

The atmospheric aerosol is composed of many different compounds including that re-
lated to bio-aerosols, with very few studies, especially to the South Hemisphere. This 
work is part of a  thematic Project “Narrowing the uncertainties on aerosol and climate 
changes in São Paulo State – NUANCE”, and aims to analyze the correlation between the 
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number of bioaerosols and the mass and composition of the particulate matter(PM) in 
its fine and inhalable fractions, for different weather conditions. The bioaerosols are im-
portant in the epidemiological context and also by their influence on climate processes. 
To collect the material, the equipment “Recording Burkard” (Burkard Manufacturing Co., 
Ltd., Rickmansworth, United Kingdom) was used, operating at 10L/min. Samples were 
collected for periods of 24 hours daily. This methodology allows the identification of spe-
cies that were not possible with the culturable method. The specimens found were classi-
fied into: Alternaria, Arthrinium, Botrytis, Cercospora, Cladosporium, Curvularia, Drechs-
lera-like, Epicoccum nigrum, Oidium, Penicillium/Aspergilus-like, Periconia, Pithomyces 
chartarum, Spegazzinia, Stemphylium, Tetraploa, Torula, Mitosporic fungi - others, Dia-
trypaceae, Leptosphaeria-like, Paraphaeosphaeria michotii, Pleospora-like, Sporormiella, 
Venturia, Xylariaceae, Ascospores with 2 cells colored , Ascospores with 2 cells colorless, 
Ascospores with 4 cells colored, Ascospores with 4 cells  colorless, Ascospores - others, 
Agaricaceae, Agrocybe-like, Conocybe-like, Coprinus-like, Panaeolus/ Psathyrella, Lac-
caria, Ganoderma, Hyaline basidiospore, colored basidiospore, Gliomastix, Teliospores 
– Smuts, Rust, Myxomycetes, unknown, Delitschia, Melanospora, Peronosporo, Sciero-
phella, Sordaria, Stropraria, Farlowiella, Asperisporium. The main groups  was classified 
as following: Hyaline basidiospore (1,4 x 104 spore/m³;  57,34%),Cladosporium (2,7 x 10³ 
spore/m³;  10,39%), Unknown (1,8 x 10³ spore/m³;  7,14%), Coprinus-like (1,5 x 10³ spore/
m³;  5,95%), others Ascospores (1,0 x 10³ spore/m³;  4,16%), others Mitosporic fungi (0,5 x 
10³ spore/m³;  2,03%). Concentration and percentage are equivalent with others studies. 
The correlation between the meteorological parameters and spore was not significant 
mainly due to the little amount of data until now. The correlation between the spore 
number and the PM2.5 concentration had a R²=0,062, what can indicate that the pro-
cess involving the formation and deposition of spores are not related with that for PM. 
However more studies are under development with the collection of more data for other 
periods of the year.

P2.2 - GASEOUS ELEMENTAL MERCURY (GEM) MEASURED AT CAPE POINT FROM 
2007 – 2011
ANdRew VeNteR; JohAN pAUl beUkeS; pieteR VAN zyl; eRNSt-GüNtheR bRUNke; CASpeR lAbUS-
ChAGNe; fRANz SlemR; ;
NoRth-weSt UNiVeRSity;NoRth weSt UNiVeRSity;NoRth-weSt UNiVeRSity;SoUth AfRiCAN weA-
theR SeRViCe;SoUth AfRiCAN weAtheR SeRViCe;mAx-plANCk-iNStitUt fUR Chemie;;
andrew.venter@nwu.ac.za;paul.beukes.nwu.ac.za;pieter.vanzyl@nwu.ac.za;Ernst.
Brunke@weathersa.co.za;casper.labuschagne@weathersa.co.za;franz.slemr@mpic.de;;

In addition to acomprehensive list of long-term gaseous and aerosol observations, con-
tinuousmeasurements of gaseous elemental mercury (GEM) have been conducted at 
CapePoint (34.21ºS, 18.29º E, South Africa) since March 2007. The Cape Point station is 
part of the GlobalAtmospheric Watch (GAW) network initiated by the World Meteoro-
logicalOrganization (WMO). Atmospheric mercury(Hg) is of global importance since it 
ischaracterised by long-range transport and partial transformation to highlyneurotoxic 
methylated mercury. Long-term monitoring is important, which canprovide valuable in-
formation on the oxidation mechanisms of atmospheric Hg. In this study five years of 
continuous GEM data, together with ancillarydata and calculated air mass trajectories, 
were investigated by means ofseveral statistical methods, which included multi-linear 
regression (MLR) andcluster analysis. These statistical analyses give further insight into 
thefundamental understanding of the temporal and spatial origin of GEM patternsob-
served at Cape Point, for both continental southern Africa, as well as forthe southern 
hemispheric oceanic background. MLR was applied to determine an equation, with an-
cillarydata parameters as independent variables, which could be used to simulate the-
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measured GEM concentrations relatively well. Cluster analysis was used to dividethe 
GEM measurements into different GEM concentration groups, for which theorigins were 
studiedwith back trajectory analyses. Back trajectory analyses were further used tode-
termine the influence of the period of time that an air parcel spent over aspecific sour-
ce region on GEM concentrations measured at Cape Point.Keywords: gaseous elemen-
tal mercury, statistical analysis,multi-linear regression, cluster analysis, back-trajectory 
analysis

P2.3 - MEASUREMENTS OF IN-SITU SOA FORMATION AND CHEMISTRY USING AN 
OXIDATION FLOW REACTOR
bRett b. pAlm; pedRo CAmpUzANo-JoSt; doUGlAS A. dAy; weiwei hU; AmbeR m. oRteGA; SUzANe 
SimõeS de Sá; Joel feRReiRA bRito; GoAmAzoN CollAboRAtoRS; beAChoN RombAS CollAboRAtoRS; 
SoAS CollAboRAtoRS

UNiVeRSity of ColoRAdo At boUldeR; UNiVeRSity of ColoRAdo At boUldeR; UNiVeRSity of Colo-
RAdo, boUldeR; UNiVeRSity of ColoRAdo; UNiVeRSity of ColoRAdo At boUldeR; hARVARd UNiVeR-
Sity; UNiVeRSity of SAo pAUlo; VARioUS; VARioUS; VARioUS

brett.palm@colorado.edu; pcampuzanojost@gmail.com; douglas.day@colorado.edu; 
duomaomao@gmail.com; ortega.amber@gmail.com; sssa@seas.harvard.edu; jbrito@
if.usp.br; various; various@gmail.com; noemail@gmail.com

During several recent field campaigns including GoAmazon2014, ambient gases and par-
ticles were exposed to controlled concentrations of OH, O3 or NO3 in-situ using a Poten-
tial Aerosol Mass oxidation flow reactor. Oxidant exposures in the reactor ranged from 
an hour to several weeks of equivalent atmospheric residence time, allowing the study 
of SOA formation and chemistry over this time scale. Oxidized air from the reactor was 
sampled directly (e.g.,HR-AMS, ACSM, PTR-TOFMS, CCN), and these results were corre-
lated with collocated biogenic and anthropogenic tracers (e.g., SV-TAG sesquiterpenes 
and PTR-TOFMS aromatics). In general, OH oxidation of ambient air in the reactor led 
to significant SOA mass production (often several µg/m3 of SOA) during times of high 
precursor gas concentrations (e.g., mono- and sesquiterpenes). While SOA production 
correlated with measured gas-phase precursors, the total mass formed in the reactor 
was generally several times larger than could be explained with the aerosol yields of 
measured VOC’s,including yields measured directly in this reactor in the laboratory. This 
suggests that a majority of gases that formed SOA in the reactor were not traditional 
SOA precursors. Additionally, most of the SOA mass increase occurred in the first 12 
hours of equivalent atmospheric aging, suggesting that ambient SOA is predominantly 
formed close to emission sources from precursors with gas-phase reaction lifetimes of 
<1 day. At a remote pine forest site, the mainly biogenic aerosol added from <12 hours of 
oxidation had an atomic O:C of 0.54, only slightly less oxidized than the existing ambient 
aerosol O:C of 0.61. As OH exposures increased (up to 10-20 equivalent days), the OA 
gradually became highly oxidized (O:C>1) and partially revolatilized, demonstrating the 
competing effects of functionalization/condensation at low exposures vs. fragmenta-
tion/evaporation reactions for high exposures. SOA formation from O3 and NO3 oxida-
tion correlated with biogenic gas-phase precursors, but led to smaller (<0.5µg/m3) SOA 
production, consistent with the ability for OH to achieve more generations of oxidation 
than O3 or NO3. Measurements taken in a variety of biogenic ecosystems with a wide 
range of anthropogenic influence were compared, allowing investigation of the effects 
of anthropogenic pollution on biogenic SOA formation.
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P2.4 - ANNUAL VARIABILITY OF THE CHEMICAL COMPOSITION OF AEROSOL IN 
A HIGH-ALTITUDE SITE IN THE SOUTH-AMERICAN TROPICS (CHACALTAYA, 5380 
M.A.S.L.)
CARiNA iSAbel moReNo RiVAdeNeiRA; mARCoS fRoilAN ANdRAde floReS; feRNANdo VelARde ApA-
zA; pAolo lAJ; JAffRezo JeAN-lUC; pAtRiCk GiNot; ANtoiNe wAked; ;
lAboRAtoRy foR AtmoSpheRe phySiCS;lAboRAtoRy foR AtmoSpheRiC phySiCS;UNiVeRSidAd mAyoR de 
SAN ANdRéS;lAboRAtoiRe de GlACioloGie et GéophySiqUe de l’eNViRoNNemeNt, CNRS-UJf, GRe-
Noble, fRANCe;lGGe GReNoble fRANCe;lAboRAtoiRe de GlACioloGie et GéophySiqUe de

caisa.moreno@chacaltaya.edu.bo;mandrade@fiumsa.edu.bo;fvelarde@chacaltaya.edu.
bo;laj@lgge.obs.ujf-grenoble.fr;jaffrezo@lgge.obs.ujf-grenoble.fr;patrick.ginot@ird.
fr;Antoine.Waked@lgge.obs.ujf-grenoble.fr;;

We present the chemical composition (major ions, sugars and their derivates, organic 
and elemental carbon) of PM10 samples collected twice a week at the northwestern 
ridge of the Mount Chacaltaya (16º21’S, 68º08’W, 5380 masl) between December 2011 
and November 2012. Differences observed between diurnal and nocturnal composition 
suggest that at day-time the site is influenced by the planetary boundary layer (PBL), 
whereas at night-time it lies in the low free troposphere (LFT).  In average, air masses 
transported to the site during the rainy season (mid-October to mid-April) show lower 
aerosol loading than during the rest of the year given the intense scavenging produced 
by convective cloud processes over the Amazon basin and uphill the Andes. Only bioge-
nic markers (e.g. mannitol) show a significant increase, reflecting phenological activity of 
both Amazonia and Altiplano. During the transition period (mid-April to mid-June), the 
contributions of erodible soils (Li+, Ca2+) and likely urban OC emissions are observed. 
The influence of the biomass burning season (mid-June to mid-October) is conspicuous 
and identifiable given the increase of biomass burning markers (e.g. EC, anhydrosugars, 
K+, Cl-) and dust tracers, the latter most probably lifted in the air by pyroconvection. 
Mostly at daytime, an Altiplano biomass burning imprint can be identified on the filters. 
Nevertheless, at the core of the biomass burning season, most of the tracers are compa-
rable to secondary aerosol present in aged plumes identified in previous works. This fact 
strongly suggests that the sampling site has a good regional representativeness.

P2.5 - DAY/NIGHT ACID RAIN PROFILES IN A MID-SIZED ANDEAN CITY. ANALYSIS 
OF VOLCANIC AND ANTROPOGENIC PRECURSORS
CARloS mARio GoNzAlez; yUlANdeRSoN SAlGUeRo; beAtRiz heleNA ARiStizábAl; NéStoR 
yeSid RoJAS RoA

UNiVeRSidAd NACioNAl de ColombiA Sede mANizAleS; UNiVeRSidAd NACioNAl de ColombiA Sede 
mANizAleS; UNiVeRSidAd NACioNAl de ColombiA Sede mANizAleS; NAtioNAl  UNiVeRSity of Colom-
biA

cmgonzalezd@unal.edu.co; ysalgueror@unal.edu.co; bharistizabalz@unal.edu.co; nyro-
jasr@unal.edu.co

Acidity and sulfate concentration in rain during day and night periods were analyzed in 
the densely populated Andean city of Manizales, Colombia, in order to understand pos-
sible contribution of anthropogenic and volcanic SO2 emissions in the formation of acid 
rain and its role in atmospheric chemistry dynamics over the city. Aerosol particles and 
SO2 derived from anthropogenic and natural sources are principal pollutants affecting 
air quality of Manizales – a city located on the western slopes of the central range of 
the Andes (urban population 367000;  2150 m.a.s.l). Besides, suspended particles have 
been found to be associated with increased sulfate concentrations in rain through sca-
venging processes in Manizales. Local climate in the zone is characterized by low wind 
speed. Prevailing winds follow diurnal air flow regimes –upslope during the day, downs-
lope during the night. The nocturnal pattern of air movement is important for possible 
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transport of sulfur gas emissions from Nevado del Ruiz volcano, a natural source of sulfur 
species located 28 km away from urban zone. Previous studies suggested volcanic SO2 
as a significant source of acid rain formation in Manizales (mean VWM-pH levels around 
4.9 units). However,the lack of information regarding dynamics of anthropogenic and 
volcanic emissions (fluxes and dispersion patterns), makes difficult the comprehension 
and characterization of acid rain phenomenon around the city. In order to understand 
sources and dynamics of acid rain formation, rain samples were taken during two months 
for different diurnal (day/night) periods. Acidity and sulfate concentration profiles were 
analyzed with respect to meteorological information-distinct diurnal air flow regimes 
and precipitation levels. As well as, Hysplit modeling was implemented for analysis and 
comprehension of possible contribution regarding SO2 volcanic degassing from Nevado 
del Ruiz volcano. Results obtained revealed two different patterns of acidity, associated 
with distinct air flow regimes and diverse sources of pollutants. These preliminary results 
suggested factors important to quantify and modeling both anthropogenic and natural 
emissions in the mid-sized Andean city of Manizales, as a tool to understand atmospheric 
chemistry dynamics associated with sulfur compounds.

P2.6 - SEASONAL VARIATIONS OF BIOGENIC SECONDARY ORGANIC AEROSOL 
TRACERS FROM ISOPRENE AND MONOTERPENES IN CAPE HEDO, OKINAWA
ChUNmAo zhU; kimitAkA kAwAmURA;
hokkAido UNiVeRSity;hokkAido UNiVeRSity;
chmzhu@pop.lowtem.hokudai.ac.jp;kawamura@lowtem.hokudai.ac.jp;

Secondary organic aerosol (SOA) contributes substantially to particulate organic ma-
tters that affect both regional air quality and the climate. Isoprene and monoterpenes 
are the main biogenic volatile organic compounds (BVOCs) acting as SOA precursors. 
However the understandings on their ambient abundances and controlling factors, and 
contributions to SOA or SOC (secondary organic carbon) mass are still ambiguous. In 
this study, aerosol samples (total suspended particles) were collected on a weekly basis 
at Cape Hedo, Okinawa, Japan in October 2009 to February 2012 using a high volume 
air sampler and pre-combusted quartz filter. Filter samples were analyzed for 6 isopre-
ne- and 4 monoterpene-SOA tracer compounds using solvent-extraction/TMS deriva-
tization followed by GC/MS determination. Their abundances, seasonal variations and 
contributions to SOA/SOC are examined.

We found that total monoterpene tracers (0.04–10.8 ng m-3, mean 2.0 ngm-3) are more 
abundant than total isoprene tracers (0.05–7.2 ng m-3,mean 1.6 ng m-3). 3-Methyl-1,2,-
3-butanetricarboxylic acid (0.01–9.1 ngm-3, mean 0.8 ng m-3) was the most abundant 
compound among the monoterpene tracers, followed by pinic acid and 3-hydroxygluta-
ric acid. 2-Methylerythritol(0.01–3.4 ng m-3, mean 0.7 ng m-3) was the most abundant 
isoprene-SOA tracer, followed by 2-methylglyceric acid and 2-methylthreitol. Seasonally, 
monoterpene-SOA tracers peaked in spring, followed by autumn and winter. On the other 
hand, highest concentration of isoprene-SOA tracers appeared in summer, followed by 
autumn and spring. Using a tracer-based method, we estimated that the SOC masses 
contributed by monoterpenes and isoprene are 10.2 ng m-3 and 8.8 ng m-3, respectively. 
These results provide information to better understand atmospheric particulate organic 
matters in association with primary emission and secondary photochemical reaction 
during a long-range atmospheric transport.



SCIENTIFIC PROGRAM

153

P2.7 - CHARACTERIZATION OF PARTICULATE MATTER AND GASEOUS POLLUTAN-
TS AT MANAUS AND AMAZONIAN TALL TOWER OBSERVATORY (ATTO)
Cybelli G. GReGóRio bARboSA; SARAh limA pARAloVo; pRiSCilA SChimidt kURzlop; RiCARdo heNRi-
qUe moRetoN Godoi; ANA flAViA loCAteli Godoi; RodRiGo AUGUSto feRReiRA SoUzA; ClAUdomiRo 
mAURiCio SilVA; ChUl-UN Ro; li wU; hyo-JiN eom; xUe li; ANtoNio oCimAR mANzi

fedeRAl UNiVeRSity of pARANá; fedeRAl UNiVeRSity of pARANA; fedeRAl UNiVeRSity of pARANA; 
fedeRAl UNiVeRSity of pARANA; fedeRAl UNiVeRSity of pARANA; UNiVeRSity of the StAte of AmA-
zoNAS; NAtioNAl ReSeARCh iNStitUte foR AmAzoNiA; iNhA UNiVeRSity; iNhA UNiVeRSity; i
cybelli.barbosa@gmail.com; sarah_paralovo@hotmail.com; pri_sk@hotmail.com; rhm-
godoi@ufpr.br; aflgodoi@ufpr.br; souzaraf@gmail.com; claudomiro.silva@hotmail.com; 
curo@inha.ac.kr; ws19910130@yahoo.com; muse622@naver.com; mixinyisnow@hot-
mail.com; manzi@inpa.gov.br

As widely known, Amazon Region plays a major role concerning significant ecosystems. 
When potential impacts on the human population and vegetation are considered, in-
vestigation regarding the interface forest-city is imperative. Therefore, two sampling si-
tes were selected:  Manaus city and ATTO (Amazonian Tall Tower Observatory), both 
enclosed in Amazon Rainforest. In both sites, the chemical compositions of individual 
particles were quantitatively elucidated using automated electron probe microanalysis 
low Z EPMA. PM2.5 were sampled and analyzed through Gravimetry, X-ray Fluorescence, 
Black Carbon and Ion Chromatography.

The SPA indicate the presence of biogenic particles and mineral dust are the majority in 
both places. Biogenic particles, in association with S or Cl, are an important component 
of ATTO site. As expected, soot particles were found just in the Manaus city, as there 
were no fires detected in the sampling period.

The PM2.5 results shows mass concentration about 8 µg.m-3 for wet season and 11 µg.m-
3 for dry season with an exceptional peak above 50 µg.m-3, which would represent a 
decrease of 28% in life expectancy for local population. At ATTO site, sampling was 
performed during wet season in 2012 and dry season in 2013. Samples present a mass 
concentration about 2 µg.m-3 for each period, with traces of soluble iron, cooper, zinc 
and nickel.

Considering the harmful effects of gaseous pollutants, weekly passive sampling of BTEX, 
NO2, SO2, O3 and Acetic and Formic acids were carried out in both sites, during wet 
and dry seasons between February 2012 and June 2013. SO2 and NO2 concentration 
were low at ATTO (below 2 µg.m-3 for both pollutants), but considerably higher at Ma-
naus (maximums above 15 µg.m-3). The opposite was noticed regarding O3. Acetic and 
Formic acid levels were elevated (maximums above 25 µg.m-3) at Manaus. The highest 
Acetic acid concentration was found at ATTO (above 30 µg.m-3). For all those pollutants, 
results were generally higher in dry season. VOCs results are still being treated.

When considering exclusively the dry season, some pollutants present concentration 
peaks comparable to large Brazilian capitals, which may present harmful effects to po-
pulation’s health such as decrease of life expectancy.
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P2.8 - CLOUD DROPLET ACTIVATION AND HYGROSCOPICITY OF BIOGENIC AND 
ANTHROPOGENIC SECONDARY ORGANIC AEROSOL
defeNG zhAo; biRthe koRtNeR; ANGelA bUChholz; pAtRiCk SChlAG; floRiAN RUbACh; heNdRik 
fUChS; AStRid kieNdleR-SChARR; RAlf tillmANN; biRGeR bohN; ANdReAS wAhNeR; mAttiAS hAll-
qUiSt; J. miChel floReS; yiNoN RUdiCh; thomAS fRiedRiCh meNtel;
foRSChUNGSzeNtRUm JUeliCh;iNStitUte of eNeRGy ANd ClimAte ReSeARCh, iek-8: tRopoSpheRe, 
foRSChUNGSzeNtRUm JUeliCh;iNStitUte of eNeRGy ANd ClimAte ReSeARCh, iek-8: tRopoSpheRe, 
foRSChUNGSzeNtRUm JUeliCh;foRSChUNGSzeNtRUm JUeliCh, iek-8;iNStitUte of eNeRGy

d.zhao@fz-juelich.de;bkortner@chemistry.otago.ac.nz;angela.buchholz@manchester.
ac.uk;p.schlag@fz-juelich.de;florian.rubach@mpic.de;h.fuchs@fz-juelich.de;a.kiendler-s-
charr@fz-juelich.de;r.tillmann@fz-juelich.de;b.bohn@fz-juelich.de;a.wahner@fz-juelich.
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Secondary organic aerosol (SOA)has important impacts on air pollution, climate chan-
ge and human health. Inspite of intensive studies, its formation, physicochemical pro-
perties andimpact still have large uncertainties. Recent field data and model analysis 
have shown that SOA isenhanced under anthropogenic influences. The interaction ofan-
thropogenic emissions such as anthropogenic VOC (AVOC) with biogenic VOC(BVOC) 
could change the particle formation and aerosol properties. Severalstudies have shown 
that the interaction of BVOC and AVOC can significantlyaffect the properties of SOA. 
However, the effect of interaction of BVOC withAVOC on cloud condensation nuclei 
(CCN) activity and hygroscopicity is unknown.Moreover, understanding the influence of 
AVOC on biogenic SOA (BSOA)properties is necessary to assess the radiative forcing of 
aerosol due to theanthropogenic influence. In this study, we investigated the influence 
of AVOCon CCN activation and hygroscopic growth of BSOA. We investigated the SOA 
formationfrom monoterpenes and aromatics as representatives of BVOC and AVOC, 
respectively,by photooxidation in the large atmosphere simulation chamber SAPHIR in 
Juelich,Germany. The hygroscopicity factor kappa of BSOA was derived from CCNacti-
vation and hygroscopic growth and compared with that of anthropogenic SOA(ASOA) 
and the mixture of ASOA and BSOA (ABSOA). Kappa was analysed in terms ofthe effect 
of oxidation (OH dose and O/C ratio of aerosol) and ASOA fraction. Wefound ASOA has 
an enhancing effect on the hygroscopicity of BSOA under sub-saturatedconditions. But 
it has only little effect under supersaturated conditions, i.e.ASOA has little effect on the 
CCN activity of BSOA. The reason of the seemingdiscrepancy is discussed. The effect of 
the interaction of AVOC with BVOC on clouddroplet activation kinetics is also discussed. 
Our findings have importantimplications for the understanding of the coupling of AVOC 
with biogenic VOC aswell as on assessing the radiative forcing of SOA.

The authors would like to thank the Juelich SAPHIRteam for providing helpful data and 
helping our measurements. This study was supported by EUROCHAMP-2(Integration 
of European Simulation Chambers for Investigating AtmosphericProcesses)-EC 7th fra-
mework.

P2.9 - PEROXYNITRATES FROM TELOMERICS ALDEHYDES
diANA pAtRiCiA heNAo ARboledA

UNiVeRSidAd NACioNAl de CóRdobA

dphenaoa@gmail.com

Peroxyacyl nitrates are irritatingcompounds formed by the oxidation of organic volatile 
compounds in presence ofNO2. They are important in atmospheric chemistry because of 
theirrole as a reservoir species of NO2 and radical peroxides. In On theother hand, fluo-
ro-hydrogenated alcohols (CxF2x+1CH2CH2OH)are widely used in a range of industrial 
applications and lead to the formationof fluoro-hydrogenated aldehydes (CxF2x+1CH-
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2C(O)H). These, in turn, could reactwith OH radicals and subsequently with molecular 
oxygen  and NO2 to form CxF2x+1CH2C(O)OONO2.

In this study we present an atmospheric mechanism that leads to theformation of fluo-
ro-hydrogenated peroxynitrates from C6F13CH2C(O)H anddetermine the thermal stabi-
lity as a function of temperature and pressure of C6F13CH2C(O)Hand CF3CH2C(O)H. In 
order to obtain good quantities, they were synthetized in aglass flask, using black lamps 
(? > 330 nm) to initiate the oxidation fromchlorine atoms, and further purification pero-
xynitrates were obtained. Identificationof products and kinetics studies were performed 
using infrared spectroscopy.

The rateconstant for the thermal decomposition for C6F13CH2C(O)OONO2 1.2 × 10-4 
s-1 is  similar to the measured by the most abundantperoxynitrates in the atmosphere 
(PAN, PPN) having similar structure: 1.5 × 10-4and 1.6 × 10-4 s-1, respectively. On the 
other hand, the activation energy andpre-exponential factor for CF3CH2C(O)OONO2 at 
9.0 and 1000 mbar are the following:108 ± 2 kJ/mol, 1.5 × 1015 and 114 ± 2 kJ/mol, 2.4 × 
1016, respectively.

The highstabilities of CxF2x+1CH2C(O)OONO2 (x = 1,6) point out that the peroxynitra-
tesformed with fluoro-hydrogenated aldehydes can act as reservoir species for NO2and 
CxF2x+1CH2C(O)OO radicals in the atmosphere.

P2.10 - MOLECULAR UNDERSTANDING OF NUCLEATION AT FREE TROPOSPHERIC 
CONDITION.
dUpliSSy JoNAthAN; SipilA mikko; RoSe ClemeNCe; kUlmAlA mARkkU; petAJA tUUkkA; JUNiNeN 
heikki; SelleGRi; ASmi eiJA; heRCo mAxime; fReNey eVelyNe;
Uhel;Uhel;opGC;Uhel;Uhel;Uhel;lAboRAtoiRe de météoRoloGie phySiqUe (lAmp);opG-
C;opGC;opGC;
jonathan.duplissy@cern.ch;mikko.sipila@helsinki.fi;c.rose@opgc.univ-bpclermont.
fr;markku.kulmala@helsinki.fi;tuukka.petaja@helsinki.fi;heikki.juninen@helsinki.fi;K.
Sellegri@opgc.cnrs.fr;Eija.Asmi@fmi.fi;MAXIME.HERVO@nuigalway.ie;e.freney@opgc.
univ-bpclerm

Up to half of the aerosol acting as cloud condensation nuclei originates from aerosol 
nucleation. A field measurement at the high altitude research station, Puy deDome has 
been conducted during winter 2012. In addition to the standard equipment, we also used 
an API-tof, NAIS and PSM to measure ions composition, size distribution and nucleation 
rate. The puy de Dôme research station is located at 1 465m above sea level in central 
France (45:460 N, 2:57 0E). The needle shape of the puy de Dôme Mountain and the 
unusual very cold winter condition in 2012 allowed us to measure aerosol nucleation from 
boundary layer to free tropospheric condition. During this campaign nucleation proces-
ses have been observed in both conditions. Our measurements show for the first time 
molecular composition of the nucleated species at the limit of the free troposphere and 
the polluted atmosphere. In addition, we have performed measurement at the CLOUD 
chamber at CERN. The CLOUD experiment at CERN aims to study, undercontrolled con-
ditions, nucleation processes as well as the effects of ions on nucleation. One campaign 
was carried out to study ion-induced and neutral binary nucleation of H2SO4 and H2O, 
for troposphericand stratospheric conditions. A comparison of these nucleation events 
with model and cloud data will be presented.
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P2.11 - BIOGENIC SOA FORMATION THROUGH GAS-PHASE OXIDATION AND GAS-
TO-PARTICLE PARTITIONING – COMPARISON BETWEEN PROCESS MODELS OF 
VARYING COMPLEXITY
emilie heRmANSSoN; poNtUS RoldiN; ditte moGeNSeN; miChAel boy; eRik SwietliCki
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sinki.fi; michael.boy@helsinki.fi; erik.swietlicki@nuclear.lu.se

Biogenic volatile organic compounds (BVOCs) emitted by the vegetation play an impor-
tant role for the aerosol mass loadings since the oxidation products of these compounds 
can take part in the formation and growth of secondary organic aerosols (SOA). The 
concentrations and properties of BVOCs and their oxidation products in the atmosphere 
are poorly characterized, which lead to high uncertainties in modeled SOA mass and 
properties.  The aim of this study is to investigate the effect that different gas phase 
oxidation schemes, of various complexities, have on the modeled evolution of SOA at 
atmospheric conditions. SOA formation is modeled along an air mass trajectory over the 
northern European boreal forest using two aerosol dynamics box models. Both models 
are coupled to the near-explicit Master Chemical Mechanism version 3.2 (MCMv3.2) whi-
ch is used when predicting the oxidation products of the BVOCs (here represented by 
a-pinene). This near-explicit treatment of organic gas-phase oxidation was compared to 
different oxidation schemes that use the volatility basis set (VBS) approach, in order to 
get an indication of the uncertainties and importance of different processes in the VBS 
regarding SOA formation.  The result of the study shows that the modeled mass concen-
tration of SOA is highly dependent on the organic oxidation scheme used to predict the 
oxidation products. The resulting SOA mass modeled with different VBS-schemes varies 
by a factor of about 7 depending on how the first generation oxidation products are pa-
rameterized and how they subsequently age (e.g. how fast the gas-phase oxidation pro-
ducts react with the OH-radical, how they respond to temperature changes and if they 
are allowed to fragment during the aging process). Since the VBS approach is frequently 
used in regional and global climate models due to its relatively simple treatment of the 
oxidation products compared to near-explicit oxidation schemes, a better understanding 
of the abovementioned processes are needed. The use of box model simulations can 
indicate which processes that need to be further studied in order to parameterize them 
better.

P2.12 - CHEMICAL AND TOXICOLOGICAL CHARACTERIZATION OF DIESEL AND BIO-
DIESEL COMBUSTION EMISSIONS FROM VEHICLES USING A NEW CONTROLLED 
EXPOSURE CHAMBER FOR IN SITU TOXICITY EVALUATION: EQUIPMENT VALIDA-
TION AND FIRST RESULTS
fAbiAN ANdReS plACeNCiA loboS; fRANCiSCo CeReCedA - bAliC; ViCtoR VidAl; ximeNA fAdiC; mAU-
RiCio oSSeS; RobeRto leiVA; mARio toledo;
UNiVeRSidAd téCNiCA fedeRiCo SANtA mARíA;CeNtRo de teCNoloGíAS AmbieNtAleS (CetAm), UNi-
VeRSidAd téCNiCA fedeRiCo SANtA mARíA;CeNtRo de teCNoloGíAS AmbieNtAleS (CetAm), UNiVeR-
SidAd téCNiCA fedeRiCo SANtA mARíA;CeNtRo de teCNoloGíAS AmbieNtAleS, UNiVeRSidAd

fabian.placencia.l@gmail.com;francisco.cereceda@usm.cl;victor.vidal@usm.cl;ximena.
fadic@usm.cl;Mauricio.osses@usm.cl;Roberto.leiva@usm.cl;Mario.toledo@usm.cl;;

The introduction of liquid biofuels in the energy matrix of a country entails newquestions 
about the quality of their emissions and their effect on the healthof people and environ-
ment. Ultrafine particles, volatile/semi-volatile organic andcarbonyls compounds con-
cern mainly within vehicle emissions from diesel enginesassorted with biodiesel blends, 
for being the most detrimental to health.
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Theaim of this study is the chemical determination of pollutants due to the vehiculare-
missions of diesel and biodiesels blends (D&BB), in addition to a genotoxicologicale-
valuation based on the use of the biomonitor plant Tradescantia.

Oneof the most innovative aspects of this study is the use of a new automatedequi-
pment called BioToxMonitor (patent pending), developed by CETAM-UTFSMthanks a 
R&D Fondef project.  Theequipment consists in a series of isolated chambers in which 
biomonitor plantsare exposed to contaminant emissions from different origins, in this 
case from D&BBgenerated by a vehicle running on a dynamometer following the Euro-
pean Driving Cycle,in order to compare the genotoxicity resulting from D&BB.

Eachchamber also have a chemical sampling system consisting in automated thermal-
desorption tubes (ATD) for ATD-GC-MS analysis of volatile organic compounds (VOCs)
present inside the chambers. Particle size distribution will be performed usinga portable 
aerosol spectrometer to measure concentration of PM10, PM2.5, PM1.0and size distri-
bution between 0.25-32 µm in 30 different channels (Grimm EDM107, Germany). In this 
way, BioToxMonitor allows to obtain a calibration curveand toxic equivalency, in order to 
set dose/response curves.

The application of this type ofenvironmental monitoring strategies in the analysis of fuel 
emissions, presentsa number of advantages, among which may be named: the mobile 
equipment allowsto perform in-situ studies, the possibility to obtain simultaneous infor-
mation abouttoxicity of a complex mixtures of pollutants, reproducible and controlle-
dexperimental conditions for the analysis of exhaust emissions, integratedchemical and 
toxicological information, among others.

All these aspects have directpositive impacts on the results assessment in the analysis of 
contaminantemissions, which are important for health and environmental politics.

Authorsthank to FONDEF Project D09-I-1070 for their financial support

P2.13 - COMPARISON OF EMISSION FACTORS FOR PM2.5 AND PARTICLE SIZE DIS-
TRIBUTION FROM THE COMBUSTION OF EUCALYPTUS GLOBULUS , NOTHOFAGUS 
OBLIQUA AND PINUS RADIATA USING CONTROLLED COMBUSTION CHAMBER 3CE
fAbiAN GUeRReRo; ViCtoR VidAl; JUlio ACUñA; fRANCiSCo CeReCedA - bAliC
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In Chile, fuelwood consumption accounts 20% oftotal primary energy demand and is the 
main residential fuel. The main objective of this research is to determine Emission Fac-
tors (EF) forparticulate matter (PM2.5) and particles size distribution generatedby the 
combustion of Eucalyptus globulus (EG),Nothofagus obliqua (NO, both hardwoods) an-
dPinus radiata (PR, softwood) at 0% humidity using the controlled combustionchamber 
(3CE) developed by CETAM-UTFSM (patent Nº843-2008, 2010 Chile, PCT/CL00058-
2010 pending). 3CE is capable to take the totality of the emissiongenerated by the whole 
combustion process (PM and gases), without the use of adilution tunnel, to avoid artifact 
effect.

Combustion tests were performed using 10 g of wood (shavingsize) with an air flow 
of 21.3 Lmin-1 (?=2.32)and furnace temperature set at 120°C. Samples of combustion 
emissions weretaken from a collecting Tedlar bag using sampling cartridges containing 
quartzfiber filters.
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High reproducibility was achieved between theexperiment repetitions (CV<10%, n=3);  
the EFPM2.5 for EG was 2.01±0.30 gkg-1, for NO 2.37±0.54 gkg-1 and for PR 1.5±0.32 
gkg-1. Softwood contains lower concentration ofhemicelluloses in comparison with har-
dwood, and the formations of PM2.5depend of the concentration of hemicelluloses. This 
structure is degradedduring combustion to form concentrations of VOCs, which are 
transformed byphysico-chemical processes in the precursors of PM2.5. That canexplain 
because EFPM2.5 of PR is lower than those obtained by EG andNO.

Thanks the use of a laser aerosol spectrometer (0.25-34mm, Grimm-1.109, Germany) 
it was possibleto determine in real time the contribution of particle emission (PM2.5)in 
each stage of combustion process (SCP). The distribution of EFPM2.5 inignition, flame 
and smoldering phase was following: EG: 14%- 49%- 35 %, for NO:6%- 20%- 74% and for 
PR: 16%-47%-37%, respectively. The distributions of EFPM2.5 for thedifferent SCP de-
pend of the wood type. It is not possible identify one unique SCPlike a most important 
emission phase for EFPM2.5, that is a veryimportant reason to justify to take the totality 
of the emission phases toavoid a underestimation of the EFPM2.5.   

ACKNOWLEDGMENTS: 
Authors thanks to FONDECIT Project D08-I-1147for their financial support

P2.14 - VERTICAL PROFILES OF AEROSOL PROPERTIES AT THE MALDIVES CLIMATE 
OBSERVATORY HANIMAADHOO
fRiedeRike höpNeR; fRidA beNdeR; p.S. pRAVeeN; CARme boSCh; öRJAN mikAel GUStAfSSoN; AU-
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Aerosol radiative forcing is strongly dependent on the vertical distribution of aerosol 
particles. Remote sensing instruments like AERONET sun photometers give information 
about e.g. columnar aerosol optical depth (AOD) and single scattering albedo(SSA). In 
addition, surface based as well as space borne lidar measurements provide profiles of at-
mospheric backscatter and extinction. Meanwhile vertical in-situ aerosol measurements 
are rare but necessary to obtain profiles of actual particle concentration and correspon-
ding aerosol particle properties.  

We will present results from the Cloud Aerosol Radiative Forcing Dynamics Experiment 
(CARDEX),conducted at the Maldives Climate Observatory in Hanimaadhoo (MCOH) in 
February and March 2012. Highly polluted air masses transported from southern Asia 
were observed and investigated with several in-situ and remote sensing instruments 
during the dry monsoon season. The aim of the field campaign is to gain a deeper un-
derstanding of absorbing aerosols in the free troposphere over the Indian Ocean and its 
influence on clouds from an observational perspective.

With lightweightunmanned aerial vehicles (UAV) total particle concentration with Dp 
>10 nm, particle size distribution between Dp = 0.35 - 3.5µm as well as particle absorp-
tion have been measured. A mini micropulse lidar (MiniMPL), an AEORNET sunphoto-
meter and regular surface measurements of aerosol physics and chemistry as well as 
meteorology at MCOH have been in use in parallel.

We propose a method to estimate a particle absorption profile from combined lidar 
and sunphotometer measurements. These are compared to actual measured absorption 
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coefficients from an onboard Aethalometer and calculated absorption profiles based on 
total particle concentration, particle size distribution and relative humidity profiles. The 
results show good agreement between measurements and calculations.

Compared to similar measurements at the INDOEX campaign during February and Mar-
ch 1999, an increased and more variable total particle concentration above the boundary 
ayer (between 2 and 3 km) could be observed.

The wavelength dependence of absorption and scattering is used to distinguish the ab-
sorbing aerosol components (black carbon, organic material or dust). The estimations 
on absorbing aerosols can be related to the air mass origin and actual elemental carbon 
mass measurements.

P2.15 - APPLICATION OF A MODEL BASED SOURCE APPORTIONMENT TECHNIQUE 
TO TRACK FINE ORGANIC AEROSOL PARTICLES IN EUROPE.
GiANCARlo CiARelli; SebNem AkSoyoGlU; ANdRe pReVot; URS bAlteNSpeRGeR

pAUl SCheRReR iNStitUte; pSi; pAUl SCheRReR iNStitUte; pSi
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perger@psi.ch

In the frame of EURODELTA3 (EDIII)European comparison exercise, we used the Com-
prehensive Air Quality Model with Extensions(CAMx) with the Particulate Source Appor-
tionment Technology tool (PSAT) inorder to track the contribution to total aerosol or-
ganic mass below 2.5 µm from different emission sources at various locations in Europe.

High resolution data from four EMEP campaigns were used to compare the modelresults:
- 1 Jun - 30 Jun 2006
- 8 Jan - 4 Feb 2007
- 17 Sep - 15 Oct 2008
- 25 Feb - 26 Mar 2009
For the current study contributionto the total organic aerosol mass below 2.5µmfrom 11 
SNAP codes and1 source area, i.e. the whole domain, have been tracked within the Eu-
ropeandomain.

PSAT uses “reactive tracers” foreach specific source group categories (i.e. emissions 
group SNAP code) orsource areas (e.g. specific areas within the domain of simulation) 
to apportionup to 11 species of PM: SO42-, NO3-,NH4+, Hg, Secondary Organic Aerosol, 
Elemental carbon,Primary organic carbon, Crustal fine material, Crustal coarse material, 
Otherfine material, Other coarse material.

Results from PSAT were further compared with receptor model solutions(i.e. positive 
matrix factorization) and presented together with modelperformance indicators for se-
lected pollutant over the European domain for thefour different EMEP filed measure-
ment campaigns (i.e. total particulate matterbelow 2.5 µm and O3).



SCIENTIFIC PROGRAM

160

P2.16 - OCCURRENCE OF POLYCYCLIC AROMATIC HYDROCARBONS IN THE SÃO 
PAULO ATMOSPHERE: A COMPARATIVE STUDY - WINTER 2012/2013
GUilheRme mARtiNS peReiRA; SANdRA SoAReS; SofiA elleN dA SilVA CAUmo; willy mAeNhAUt; 
mAGdA ClAeyS-mAeNhAUt; péRolA de CAStRo VASCoNCelloS;
UNiVeRSity of SAo pAUlo;USp;UNiVeRSity of São pAUlo;GheNt UNiVeRSity;UNiVeRSity of ANtweR-
p;UNiVeRSidAde de São pAUlo;
martinspereira2@hotmail.com;sandra.soares@usp.br;sofia.caumo@usp.br;Willy.Mae-
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Polycyclic Aromatic Hydrocarbons (PAHs) represent agroup of pollutants produced by 
the incomplete combustion of organic matter. Theyare found in an atmosphere impac-
ted by vehicles, tobacco smoke, industries and otheremission sources. Several PAHs are 
regarded as priority pollutants by the USEnvironmental Agency due to carcinogenic and 
mutagenic potentials, presenting risksto the environment and human health. São Paulo 
Metropolitan Area is an importantindustrial complex and the city has a fleet of more 
than 7 million cars. Furthermore, São Paulo is the largestproducer of alcohol and uses 
biodiesel for heavy duty fleet. These differentfuels can impact the air composition in a 
way not yet understood. PAHs, OC andEC were determined for samples collected in two 
intensive campaigns done in thedry season (August 2012 and July/August2013). Particu-
late matter (PM10) was collected using a standard high-volume airsampler. The samples 
were extracted in ultrasonic bath and fractionated (aromatic and aliphaticcompounds). 
These fractions were subjected to gas chromatography–massspectrometry analysis and 
the aromatic fractions were identified and quantified.The 2012 and 2013 campaigns had 
PM10 mean concentrations of 41.54 µg m-3 and 104.98 µg m-3, respectively, and a total 
concentration of PAHs of 8.5 ng m-3 and21.6 ng m-3, respectively. The Benzo[a]pyre-
ne-Equivalentcarcinogenic power is an index that indicates the health risk for ambient 
PAHsexposure. BaPE averages were 1.1 ng m-3 for 2012 campaign and 2.6 ng m-3 for 
2013 campaign, values above 1.0 ng m-3 mean a significant cancerrisk; thus, the most 
recent campaign in the São Paulo citypresented a higher cancer risk. The OC and EC 
concentrations were also higherin the 2013 campaign (11.43 µg m-3 and 5.30µg m-3, res-
pectively) than in 2012 (7.88 µg m-3 and 2.54 µgm-3, respectively). The 2013 campaign 
had lower TC/PM ratio (0.25for 2012 and 0.20 for 2013), and higher EC/TC ratio (0.24 for 
2012 and 0.31 for2013). Considering the ratios ofPAHs, OC and EC, the organic compou-
nds in the PM10 can be ascribedto vehicular exhaust and also to long-range transporting 
of sugarcane burning aerosol.

P2.17 - EFFECTS OF AEROSOLS ON SATELLITE MEASUREMENTS OF HCHO COLUMNS
hyeoNG-AhN kwoN; RokJiN J. pARk; kelly ChANCe; SeUNG-UN lee; JAeiN i. JeoNG

SeoUl NAtioNAl UNiVeRSity; SeoUl NAtioNAl UNiVeRSity; CeNteR foR AStRophySiCS; SeoUl NAtio-
NAl UNiVeRSity; SeoUl NAtioNAl UNiVeRSity

khhed07@snu.ac.kr; rjpark@snu.ac.kr; kchance@cfa.harvard.edu; hb3099@snu.ac.kr; 
ss99@snu.ac.kr

Formaldehyde (HCHO) vertical columns measured by the satellites have been useful to 
constrain non-methane volatile organic compounds emissions especially from bioge-
nic sources. However, the satellite observations are known to be very sensitive to air 
mass factor (AMF) that converts slant column density (SCD) to vertical column density 
(VCD). AMF is typically obtained from the radiative transfer calculations accounting for 
the extinction of solar radiation by the atmospheric constituents. Here we examine the 
effect of aerosols on AMF and satellite measured HCHO VCDs in East Asia. We first use 
a synthetic simulation approach by combining a global CTM (GEOS-Chem), a radiative 
transfer model (VLIDORT), and a HCHO retrieval algorithm to validate our retrieval al-
gorithm. We then examine the sensitivity of the HCHO retrieval to the presence of aero-
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sols and the temporal variability of hourly and monthly AMF values. Our analysis shows 
that the retrieved HCHO VCDs with the hourly AMF are in excellent agreement with the 
true values (R2=0.99) while those with the monthly averaged AMF yield a bit degraded 
correlation (R2=0.87), showing an important implication for measurements by planned 
geostationary satellites. We also apply AMF considering aerosols to OMI standard SCDs 
to quantify the aerosol effects on HCHO retrievals. A comparison with the OMI HCHO 
VCDs shows 20 % difference primarily due to the consideration of aerosols in AMF, indi-
cating an important role played by aerosols for the satellite measured HCHO.

P2.18 - METHANE PROFILE OVER SOUTH AMERICA DURING THE BURNING SEASON: 
SATELLITE OBSERVATION AND AIRCRAFT VALIDATION IN THE LOWER TROPOS-
PHERE
iGoR oliVeiRA RibeiRo; RodRiGo AUGUSto feRReiRA SoUzA; RitA VAléRiA ANdReoli de SoUzA; yARA 
lUizA fARiA doS SANtoS; pAtRiCiA doS SANtoS CoStA; JUARez ViéGAS;
iNStitUto NACioNAl de peSqUiSAS dA AmAzoNiA; UNiVeRSity of the StAte of AmAzoNAS; UNiVeRSidA-
de eStAdUAl do AmAzoNAS; iNStitUto NACioNAl de peSqUiSAS dA AmAzôNiA; UNiVeRSidAde do eStA-
do do AmAzoNAS; UNiVeRSidAde do eStAdo do AmAzoNAS;
igorgeoinformacao@gmail.com;souzaraf@gmail.com;andreolirv@gmail.com;yarasan-
tos88@gmail.com;guimaraespc.uea@gmail.com;jvs.mtr.eng@gmail.com;;

The methane (CH4)is a long-lived greenhouse gases and a few important trace gases 
present in theatmosphere with enough of a spectral signature to be observed from a 
spaceplatform. In general, globalmeasurements of atmospheric CH4 concentrations 
continue to show largeinterannual variability whose origin is only partly understood. 
Spacebornemeasurements by the Atmospheric Infrared Sounder (AIRS) on the EOS/
Aquasatellite provide a global view of the CH4 distribution in the troposphere. TheAIRS 
channels near 7.6 µm are used for CH4 retrieval, and they are mostsensitive to the mid-
dle to upper troposphere. This work presents thevariability of CH4 over South America 
during the last ten years in the middleto upper troposphere and the validation of retrie-
vals of atmospheric CH4vertical profiles by the AIRS. The validation study examines the 
verticalprofile of CH4 in the Central Region of Brazil during the burning season usin-
gAIRS retrievals and aircraft measurements in the lower troposphere. Data fromOctober 
of 2007 focusing over the city of Alta Floresta, State of Mato Grosso,was analyzed. The 
operational products in V5.0 and V6.0, AIRS CH4 werevalidated using in situ aircraft 
observations. The validation of AIRS CH4products versus aircraft profiles demonstrates 
that operational productsin V5.0 and V6.0 are very similar in the lower troposphere and 
its error ismostly less than 10%. These validation comparisons can provide criticalasses-
sment of the retrieval algorithm. In terms of concentration, the satelliteretrievals of CH4 
using the AIRS on the EOS/Aqua platform from 2003–2010 overBrazil show a weak sea-
sonal variability, with the maximum occurring inAugust/October.

P2.19 - SECONDARY ORGANIC AEROSOL FORMATION AND AGING THROUGH 
AQUEOUS PHASE GUAIACOL PHOTONITRATION
iReNA GRGiC; ANA kRofliC

NAtioNAl iNStitUte of ChemiStRy, SloVeNiA; NAtioNAl iNStitUte of ChemiStRy, SloVeNiA

irena.grgic@ki.si; ana.kroflic@ki.si

One of the largest primary sources of organic aerosol in the atmosphere is biomass 
burning1. During the process of wood burning thermal degradation of the wood lignin 
occurs and various degradation products (e.g. methoxyphenols) are formed, which ge-
nerally preserve their original substituents on the aromatic ring. Taking into account phy-
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sical properties of these compounds and their distribution from the gas phase only, the 
concentration of methoxyphenols in the atmospheric waters might be underestimated. 
Thus, aqueous phase reactions can be an additional source of secondary organic aerosol 
(SOA), especially in regions under significant influence of wood combustion.

Studies of aqueous phase reactivity of methoxyphenols are rather scarce2, although 
aqueous phase photonitration of aromatics has been suggested to be of a considerab-
le importance for the formation of often toxic nitroaromatic compounds in the atmos-
phere3. Such a nitration pathway was also proposed for the formation of nitroguaiacol 
derivatives found in winter PM10 samples from Ljubljana, Slovenia4. Very recently, nitro-
guaiacols were detected in SOA as a result of chamber gas phase oxidation of guaiacol 
under high-NOx conditions5.

In the present study the formation and aging of SOA through aqueous phase photoni-
tration of guaiacol (2-methoxyphenol), which is being emitted to the atmosphere during 
softwood burning, was studied. The aqueous reactions were performed in a thermosta-
ted reactor under the well-defined experimental conditions. The solution of guaiacol was 
held in dark or exposed to the simulated sunlight (Xenon lamp, 300 W) in the presence 
of H2O2 and NO2¯ and the reaction was monitored up to 44 hours. Guaiacol and its main 
first and second generation nitro-products, i.e. 4-nitroguaiacol, 4-NG;  6-nitroguaiacol, 
6-NG;  and 4,6-dinitroguaiacol, 4,6-DNG, which have been just recently chemically cha-
racterized by Kitanovski6, were followed by use of a high pressure liquid chromatogra-
phy (HPLC). On the basis of the reaction kinetics at different conditions the mechanism 
of guaiacol nitration in the atmospheric waters was proposed.

References:
1.        Laskin, A. et al. (2009) Environ. Sci. Technol. 43, 3764-3771.
2.       Chang and Thomson (2010) Atmos. Environ. 44, 541-551.
3.       Vione, D. et al. (2003). Environ. Sci. Pollut. Res., 10, 321-324.
4.       Kitanovski, Z. et al. (2012) J. Chromatogr. A 1268, 35-43.
5.       Lauraguais, A. et al. (2014) Atmos. Environ. 86, 155-163.

6.       Kitanovski, Z. (2013) Doctoral Dissertation.

P2.20 - HORIZONTAL AND VERTICAL (3D) DISTRIBUTION MEASUREMENTS OF TRA-
CE GAS RATIOS AS INDICATOR FOR ANTHROPOGENIC/BIOGENIC VOC INFLUEN-
CES ON OZONE/AEROSOL FORMATION RATES
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The oxidation of Volatile Organic Compounds (VOCs) inpresence of Nitrogen Oxides 
(NOx) leads to the formation of Ozone (O3) andsecondary organic aerosol (SOA). The 
atmospheric VOC oxidation chemistry alsoleads to the formation of oxygenated VOCs 
(OVOCs) such as formaldehyde (HCHO)and glyoxal (CHOCHO) as key intermediates from 
both anthropogenic (AVOC) andbiogenic (BVOC) hydrocarbon oxidation. Recently, the 
ratio of CHOCHO to HCHO (RGF) has been proposed as ametric to infer and distinguish 
AVOC and BVOC emissions from satellites (Vrekoussis et al., 2010) and in-situ groun-
d-basedmeasurements (DiGangi et al., 2012). Satellitestudies show RGF between 0.04-
0.06 in the biogenic emissions dominantregions such as tropical forests in South Ameri-
ca and Africa, while RGFvalues smaller 0.04 are indicative of anthropogenic air masses 
(Vrekoussis etal., 2010). In contrast, DiGangi et al (2012) reported a RGF smaller0.04 for 
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measurements over Pinus Ponderosa forests in California and Colorado.There has been 
little/no discussion on this important discrepancy between thesatellite and in-situ obser-
vations. Further, the ratio of HCHO to nitrogendioxide (NO2), RFN, has been proposed 
as a metric to investigate theVOC vs NOx limitation of Ozone formation rates (Duncan 
et al., 2010). We have measuredRGF and RFN by means of the 2-dimensional Multi-Axis-
Differential Optical Absorption Spectroscopy (2D-MAX-DOAS) instrument developedat 
the University of Colorado at Boulder. The instrument measures HCHO, CHOCHOand 
NO2 in 3-dimensions by collecting solar scattered photons in asequence of azimuth and 
vertical profile scans. By measuring RGF andRFN in 3 dimensions 2D-MAX-DOAS links 
satellite and in-situ spatialscales and maps gradients in both ratios across a ground-site. 
We will presenta comprehensive overview about RGF and RFN measurementsfrom re-
cent our field campaigns in urban, rural, and pristine Pacific RemoteOcean, and discuss 
the use of RGF and RFN measurements asindicators for AVOC/BVOC influences on O3/
aerosol formation rates.

P2.21 - EVOLUTION OF THE COMPLEX REFRACTIVE INDEX IN THE NEAR UV SPEC-
TRAL REGION IN AGEING SECONDARY ORGANIC AEROSOL
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The chemical andphysical properties of secondary organic aerosol (SOA) formed by 
thephotochemical degradation of biogenic and anthropogenic volatile organiccompou-
nds (VOC) are yet poorly constrained. The evolution of the complexrefractive index (RI) 
of SOA, formed from purely biogenic VOC and mixtures ofbiogenic and anthropogenic 
VOC was studied over a diurnal cycle in the SAPHIRphotochemical outdoor chamber in 
Jülich, Germany. The correlation of RI withSOA chemical and physical properties such as 
oxidation level and volatility wasexamined. The RI was retrieved by a newly developed 
broadband cavity enhancedspectrometer for aerosol optical extinction measurements in 
the UV spectralregion (360 to 420 nm). Chemical composition and volatility of the par-
ticleswere monitored by a high resolution time of flight aerosol mass spectrometer,and 
a volatility tandem differential mobility analyzer. SOA was formed byozonolysis of either 
(i) a mixture of biogenic VOC (a-pinene and limonene),(ii) biogenic VOC mixture with 
subsequent addition of an anthropogenic VOC(p-xylene-d10), or (iii) a mixture of bioge-
nic and anthropogenicVOC. The SOA aged by ozone/OH reactions up to 29.5 hours was 
found to benon-absorbing in all cases. The SOA with p-xylene-d10 showed anincrease of 
the scattering component of the RI correlated with an increase ofthe O/C ratio and with 
an increase in the SOA density. There was a greaterincrease in the scattering component 
of the RI when the SOA was produced fromthe mixture of biogenic VOCs and anthro-
pogenic VOC than from the sequentialaddition of the VOCs after the approximate same 
ageing time. The increase ofthe scattering component was inversely correlated with the 
SOA volatility. TwoRI retrievals determined for the pure biogenic SOA showed a constant 
RI for upto 5 h of ageing. Mass spectral characterization shows the three types of the 
SOAformed in this study have significant amount of semivolatile components.  The in-
fluence of anthropogenic VOCs on theoxygenated organic aerosol, and the atmospheric 
implications are discussed.
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P2.22 - HOW MUCH CAN WE LEARN ABOUT NITROUS OXIDE EMISSIONS FROM BA-
SELINE SITES AND SIMPLE BOX MODELS?
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Atmospheric nitrous oxide (N2O) is an important ozone-depleting gas that continues to 
rise in concentration even as CFC emissions have virtually ceased.It is also a potent gree-
nhouse gas with a global warming potential of 298 timesper molecule that of carbon 
dioxide with 100 years time horizon. NOAA has been monitoring background concen-
trations of N2O from weekly flask sampling since 1977,starting with five remote stations 
over a broad latitudinal coverage from Pt.Barrow, Alaska to South Pole.  This network 
has expanded to thirteen flask sites and six in situ instrument sites.  We have combined 
data from the collocated,ground-based sites using three different independent instru-
ments all linked tothe WMO N2O calibration scale, primarily to assist in quantifyingthe 
global burden of atmospheric N2O for international assessments of the state of the 
science in climate and stratospheric ozone depletion.  We have combined data from the 
collocated,ground-based sites using three different independent instruments all linked 
tothe WMO N2O calibration scale, The growth rate of atmospheric N2Ohas been cons-
tant at 0.78±0.01(3s) parts per billion (ppb) per year over the period, but with important 
deviations related to ENSO, transport,and changes in patterns of emissions. Recent stu-
dies using a combination of multiple atmospheric networks and different Global Climate 
Models (GCMs) wereused to calculate estimate emissions, even down to emission values 
for individual countries and sources.   Slight calibration differences between networks of 
a few tenths of a ppb can have significant effects on the emissionscalculated by these 
methods.  Our approach is to use one calibration scale for our flask and in situ networks 
within different GMD groups with simple box models to examine the locations ofthe 
emissions.

P2.23 - FINE AND COARSE PARTICLES CONCENTRATION MEASURED DURING 2013 
IN THE METROPOLITAN AREA OF SÃO PAULO.
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The Metropolitan Area of Sao Paulo, MASP, hasapproximately 20 million inhabitants and 
more than 7 million vehicles runningon diesel (for heavy-duty vehicles), gasohol (a mi-
xture of gasoline with 22%ethanol), and hydrated ethanol. MASP has an area of 8051 
km2. According to the official emissions inventory for São Paulo morethan 85% of CO, 
VOC, and NOxemissions are derived from mobile sources. MASP suffers with air pollu-
tion problems, mainly associated to fineparticles and ozone. In MASP the air pollution 
has worsened due to thecumulative effects of population growth, industrialization and 
increasedvehicle use. Since 2013 was established an air quality standard for fineparticles 
in the São Paulo State. The temporal variation of its concentrationand composition has 
been measured in different years. But in 2013, 248 sampleswere collected continuously 
with a Dichotomous sampler in order to have thePM2.5 and PM2.5-10 mass and tra-
ce-elements characteristics and concentration,including the Black Carbon evaluation. 
The samples were collected on PTFE membranes and were analyzed by X-Rayfluores-
cence to determine the trace-elements composition and concentration. Themass was 
measured by means of the microbalance. The PM2.5 concentration was (18±12 µg/m3) 
and PM2.5-10 concentration was (15±9 µg/m3). ThePM2.5 mass concentration explains 
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55% of the PM10 and has a Pearson correlationof 0.95 (significance level of p<0.05) with 
PM10. PM2.5-10 presented acorrelation of 0.72 (significance level of p<0.05) with PM2.5. 
Thecorrelation between fine and coarse particles is associated to the influence ofme-
teorological variables, mainly wind and precipitation. The mean relativehumidity during 
the sampling period was 77%. Wind velocity presented thehighest negative correlation 
with the fine particles concentration (-0.45), andmuch less with coarse particles (-0.16). 
The reason is that the wind is moreefficient in dispersing the fine particles. Black Carbon 
concentration wasevaluated with a refletometer.

P2.24 - OBSERVATIONS AND MODELING OF ATMOSPHERIC CHEMISTRY OVER NOR-
THEASTERN BRAZIL AT THE FEDERAL UNIVERSITY OF RIO GRANDE DO NORTE
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Little is known about atmospheric chemistry conditions over the large northeastern re-
gion of Brazil(NEB). NEB is coverd by atlantic rainforest close to the coast, the unique 
Caatinga biome in a large part of its interior and by Cerrado wooded savanna inthe west. 
NEB is being subject to large changes in the last years, due to urban growth of the diffe-
rent state’s capitals, strong increase in the vehicular fleet and intensive development and 
use of agricultural areas, converting the natural vegetation into pasture and other agri-
cultural land, and changing its landuse. As a consequence, emissions from vegetation, 
soil and anthropogenic processes associated to their management are severely affected. 
Experimental data is virtually non-existent over the area, except for some very local stu-
dies on aerosols and trace gases that are regionally not representative neither on spatial 
nor temporal scales. Sparse regional information on emissions does not rely on regional 
knowledge or statistical data, lack transparency in methodology and are thus not com-
parable between the different states of the NEB. The same counts for global emission 
inventories that feature very different numbers for the regionand were never validated 
with local data.

To improve our knowledge on atmospheric chemistry and associated processes over 
NEB, a new research group was very recently founded at the Federal University of Rio-
Grande do Norte (UFRN): The Research Group on Observations and Modeling ofAtmos-
pheric Chemistry (MOQA). The group is part of the Department of Atmospheric and 
Climate Sciences of the Center for Natural and Earth Sciences(CCET) at UFRN.  The 
objective of the MOQA group is to tackle these large knowledge gaps for the region 
by (i) improving existing regional emission inventories, (ii) plan and participate inmea-
surement activities of fluxes and concentrations of trace gases andaerosols, (iii) adapt 
and apply modeling tools of atmospheric chemistryreactions, transport and deposition 
over the region, (iv) assess air quality information over the main urban centers, (v) study 
effects of air pollution onthe population in terms of health and climate aspects. Here, 
we present the ongoing and planned activities of our research group together with our 
collaborators.
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P2.25 - THE HYGROSCOPICITY OF ATMOSPHERIC AEROSOL PARTICLES AND THE 
RELATION TO THE PRESENCE OF CLOUD CONDENSATION NUCLEI OVER A FOREST 
SITE IN JAPAN DURING SUMMER
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Formationof new particles and the growth by condensation of secondary organic ae-
rosol (SOA) components could be important for the formation of cloud condensation 
nuclei (CCN) in the forest atmosphere. In this study, the hygroscopic growth factors 
(g) of aerosol particles and the size-resolved ratios of CCN to condensation nuclei (CN) 
were measured, respectively, using a hygroscopicity tandem differential mobility analy-
zer (HTDMA) and the combination of a CCN counter (CCNC) and a condensation particle 
counter at aforest site in Wakayama, Japan. The number-size distributions and chemical 
composition of aerosols were also measured at the site.

The observed hygroscopic growth of aerosol particles is characterized by the unimodal 
g distributions. On the days with new particle formation (NPF) events, the g distributions 
in the daytime(0900-2100 local time (LT)) and those in the nighttime (2100-0900 LT) 
were largely different. On the event days, whereas the mean values of g of particles in the 
Aitken mode range at 1200-2100 LT were small (~1.1), the values at 0000-0900 LT were 
large (~1.3, except for the value at 24nm). The number fraction of CCN also changed;  the 
ratios of CCN to CN at 0.2% supersaturation were small in the beginning of the events 
(mean: 4%) and the ratios were large in the nighttime (mean: 36%). The differences of 
CCNC-derived hygroscopicity parameter kappa from HTDMA-derived kappa at 50, 100, 
and 200 nm were within 20%. The CCN number concentrations (NCCN) predicted from 
the hygroscopic growth data agree well to NCCN calculated from the size-resolved ratios 
of CCN to CN, demonstrating the usefulness of the size-resolved hygroscopic growth 
data to predict the presence of CCN.

The kappa of organics (kappaorg) at 50, 100, 200, and 359 nm in the daytime on the 
NPF event days were calculated to be on average 0.11, 0.17, 0.20, and 0.26,respectively. 
The kappaorg at 50, 100, and 200 nm were ~30% lower than those on non-event days, 
suggesting that the formation of biogenic SOA lowered kappaorg substantially. By con-
trast, the difference of kappaorg at 359 nm on the event days from that on non-event-
days was ~10%.

P2.26 - REGIONAL DISTRIBUTION OF GLYOXAL OVER THE SOUTHEASTERN U.S.: 
FIRST HIGH RESOLUTION, IN-SITU AIRBORNE MEASUREMENTS
kyUNG-eUN miN; williAm. p. dUbe; peteR m. edwARdS; RebeCCA A. wASheNfeldeR; ANdRew. o. 
lANGfoRd; SteVeN S. bRowN; ;
NoAA/CU boUldeR;NoAA-eSRl/CU boUldeR-CiReS;NoAA-eSRl/CU boUldeR-Ci-
ReS;UNiVeRSity of ColoRAdo;NoAA-eSRl;NAtioNAl oCeANiC ANd AtmoSpheRiC AdmiNiStRAtioN;;
kyung-eun.min@noaa.gov;william.p.dube@noaa.gov;peter.m.edwards@noaa.gov;Re-
becca.Washenfelder@noaa.gov;andrew.o.langford@noaa.gov;steven.s.brown@noaa.
gov;;

Glyoxal (CHOCHO) is an indicator of the oxidation processesof volatile organic com-
pounds (VOCs) in the atmosphere. It has been proposed toplay an important role in 
secondary organic aerosol formation (SOA) due to itshigh water solubility and oligomer 
forming ability. However the knowledge of underlyingmechanisms is still limited. In ad-
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dition, the enhanced CHOCHO signal observedby satellite instruments in equatorial re-
gions indicates our insufficientunderstanding on source processes of CHOCHO. To date, 
no previous in situ CHOCHO observations have beenavailable from aircraft owing to the 
difficulties in ambient levels of detection.

In support of the scientific goals of SENEX 2013 (SoutheastNexus) to investigate the 
role of anthropogenic and natural emissions in ozoneand aerosol formation and their 
climate impact, we developed the AirborneCavity Enhanced Spectrometer, ACES. This 
instrument provides rapid, sensitive in situ measurements of CHOCHO and othertrace 
gases important in tropospheric oxidation chemistry, such as NO2and HONO. The pre-
sentation will include a brief description of the working principleand performance of the 
new ACES instrument. 

We presentthe first in situ CHOCHO map oversoutheast US. The region is strongly in-
fluenced by emissions of isoprene, whoseoxidation is a major CHOCHO source.  There-
gion also has large anthropogenic emissions from urban and power plant plumesthat 
may influence isoprene oxidation and glyoxal formation.  Finally, we sampled several air 
massesheavily influenced by emissions from shale gas extraction. We examine thegeo-
graphical distribution of glyoxal across a range of different air masses. Thecontrast be-
tween these air masses, together with 0-D box modeling calculations usingexplicit VOC 
degradation mechanisms (MCM3.2v), allow us to assess CHOCHO formationprocesses 
from oxidation of different VOCs together with CHOCHO sink mechanisms,including 
photochemical degradation and aerosol uptake. The results will becompared with recent 
results from similar measurements in other regions, suchas urban area (Los Angeles, CA) 
and a remote oil and gas producing area in Utah.Vertical profiles of CHOCHO, which are 
useful for satellite validation, as wellas yields of CHOCHO from pyrogenic emission from 
biomass burning plumes will bepresented.

P2.27 - COMPLEX GREENHOUSE GAS MONITORING AND RESEARCH PROGRAMS AT 
A WMO GAW TALL TOWER SITE IN CENTRAL EUROPE
láSzló hASzpRA; zoltáN bARCzA; dóRA hidy; iStVáN mAJoR; mihály molNáR; tímeA tAliGáS

hUNGARiAN meteoRoloGiCAl SeRViCe; eötVöS loRáNd UNiVeRSity; SzeNt iStVáN UNiVeRSity; mtA 
iNStitUte foR NUCleAR ReSeARCh; mtA iNStitUte foR NUCleAR ReSeARCh; mtA ReSeARCh CeNtRe 
foR AStRoNomy ANd eARth SCieNCeS

haszpra.l@met.hu; bzoli@elte.hu; dori.hidy@gmail.com; imajor@atomki.mta.hu; mmol@
atomki.mta.hu; talitimi@gmail.com

The poster presents the monitoring and research programs performed at the tall tower 
GHG monitoring site of Hungary (Hegyhátsál, 46°57’N, 16°39’E, 248 masl), member of 
WMO GAW network. The monitoring site is located in a rural environment, far away from 
major anthropogenic pollution sources. Continuous CO2 mole fraction measurements at 
four elevation levels (10 m, 48 m, 82 m and 115 m) since 1994 and aircraft measurements 
between 2001 and 2008 provided information on the long term trend of CO2 concentra-
tion, on its vertical distribution in the atmospheric boundary layer and on the effect of 
regional scale climate fluctuations on the overall trend. Since 2006 CH4, N2O and SF6 
concentrations are also measured at the site. Eddy covariance (EC) system mounted 
at 82 m above the ground gives information on the CO2 exchange, and on its temporal 
variation, of the surrounding typical, mixed agricultural region. The poster presents the 
relation of the regional weather and the annual net ecosystem exchange (NEE). In-field 
experimental data show that ecosystems may become significant net CO2 sources un-
der unfavorable climate conditions, although they are predominantly form a net CO2 
sink on annual scale from the point of view of the atmosphere at present. While these 
measurements can be considered regionally representative, and in this sense they are 
unique among the common EC based NEE measurements, another EC system at the site 
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mounted at 3 m above the ground monitors the CO2 exchange of semi-natural grass. The 
two EC systems provide the experimental background for the development of proces-
s-oriented ecosystem models capable to handle also land management and to predict 
NEE (and other important carbon balance components) under future climate conditions. 
Since 2008 monthly integrated atmospheric CO2 samples have been taken for carbon 
isotope measurements. Radiocarbon (14C)measurements show us the monthly average 
ratio of CO2 of biospheric and of fossil origin for the better evaluation of the anthro-
pogenic influence on the atmospheric carbon budget in this densely populated, highly 
industrialized region of the world.

P2.28 - TRANSPORT AND DISPERSION OF TROPOSPHERIC OZONE AND ITS EFFEC-
TS ON THE SECONDARY METABOLISM OF TIBOUCHINA PULCHRA (CHAM.) COGN. 
IN THE METROPOLITAN AREA OF VALENCIA - SPAIN
lUCiA heleNA GomeS Coelho; ANA ClARA dA RoSA SANtoS; ClAUdiA mARiA fURlAN;
UNiVeRSidAde fedeRAl do AbC;UNiVeRSidAde fedeRAl do AbC;iNStitUto de bioCiêNCiAS, UNiVeRSi-
dAde de São pAUlo - Sp;
lucia.coelho@ufabc.edu.br;anacl.rosa@gmail.com; furlancm@ib.usp.br;

Alongside the problems caused by air pollution which are widely exposed in the media, 
it is also of great concern the interference of some atmospheric pollutants in growth and 
development of tree species. Among all the pollutants, ozone, which presents toxicity at 
lower atmospheric layers, has being studied in the last decades by a lot of researchers 
all over the world.

Like other urban centers, metropolitan region of Spain offers special meteorological and 
geographical condition that provides the photochemical reactions responsible for tro-
pospheric ozone formation. Thus, the Spanish government has developed some tools to 
ensure monitoring and decreasing ozone levels. In the metropolitan area of Valencia and 
cities nearby, there is an example: a large atmospheric pollution monitoring network whi-
ch includes approximately 50 stations spread along cities with distinct socioeconomic 
and geographical features. The data collected in these areas are published periodically 
in the official website ofConselleria de Infraestructuras, Territorio y Medio Ambiente, and 
since they are public, it was possible to analyze transportation and dispersion of ozone 
in Valencia throughout a graphical utility problem such as the one used in that work: 
HYSPLIT (Hybrid Single-Particle Lagrangian Integrated Trajectory) software. With HYS-
PLIT it was possible to calculate the dispersion of a pollutant by assuming either puff or 
particle dispersion. The puff model – considered in that work – outstands that the puffs 
expand until they exceed the size of the meteorological grid cell (either horizontally or 
vertically) and then split into several new puffs, each with it’s share of the pollutant mass.

Another focus of this work was the evaluation of some secondary metabolites in sam-
plings of a Brazilian tree species, Tibouchina pulchra, an ozone bioindicator, native  on 
Atlantic Rain Forest. The analyses demonstrated the risks the tree species, inhabitants 
of metropolitan area of Valencia and its surroundings are crossing over, which are larger 
in hot seasons, especially in Summer, when ozone levels increase and the restriction of 
exposure to ozone imposed by laws are often exceeded. Regarding the secondary me-
tabolism of T. pulchra, it was observed a variation in phenolic compounds: some of them 
demonstrated a tendency to increasing (anthocyanins), and others decreased (tannins) 
after ozone exposure.
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P2.29 - STOCHASTIC AND ARTIFICIAL INTELLIGENCE MODELS FOR FORECAST RES-
PIRABLE PARTICLES (PM2.5) ATMOSPHERIC IN DIFFERENT ZONES OF METROPOLI-
TAN AREA OF RIO DE JANEIRO
lUCiANA mARiA bAptiStA VeNtURA; fellipe de oliVeiRA piNto; AdeRVAl SeVeRiNo lUNA; AdRiANA 
GiodA

pUC-Rio; eleCtRiCAl eNGiNeeRiNG pRoGRAm - Coppe / UfRJ; StAte UNiVeRSity of Rio de JANeiRo; 
pUC - Rio

engenlu@gmail.com; fellipesej@gmail.com; asluna@uerj.br; agioda@hotmail.com

Particulate matter less than 2.5 µm in diameter (PM2.5)has been considered an atmos-
pheric pollutant associated with health problems, because it is more probability to pene-
trate the respiratory system. The environmental legislation in Brazil establishes air quality 
standards for PM10 (particulate matter less than 10 µm) and TSP (particulate matter less 
than 100 µm), but still there is not standard for PM2.5. However,the World Health Orga-
nization (WHO) recommends air quality limit for PM2.5, based on the known health ef-
fects, to short and long-term.  Thepresent study aimed estimate the concentration levels 
of PM2.5 inthree sites with different features in the metropolitan region of Rio de Janeiro 
State, Brazil, to allow environmentalagencies to make decisions before of the forecast 
occurrences.The regions adopted were Seropédica,with rural characteristics, Duque de 
Caxias, representing an industrial zoneand Taquara, an urban feature. Samples were col-
lected during 24 h every sixdays from January/2011 to December/2013. The average 
PM2.5concentrations ranged from 1 to 65 µg m-3 for all sites, exceedingthe recommen-
ded annual limit of WHO (10 µg m-3). According to themethodology of neural network it 
was possible to evaluate the behavior of thepollutant in the studied areas, from meteo-
rological parameters such as windspeed and direction, temperature, relative humidity, 
and atmospheric pressure. Holt Winters and Neural Networks models were createdto the 
input layer with the amount of lags suggested by the auto-correlationfunction to PM2.5 
forecast. Moreover, the neural networks were also designedwith the addition of other re-
levant meteorological variables. The root meanssquare error (RMSE) was calculated for 
the three proposed models and each threesites. The results applying Holt Winter model 
presented RMSE between5,8-14,9 µg m-3, the neural network using only time series of 
thePM2.5 concentration showed RMSE between 6,2-11,9 µg m-3. Finally, the neural ne-
twork using all variables, including meteorological, was the best model with RMSEwas 
between 4,2-9,3 µg m-3.

P2.30 - SO2 MEASUREMENTS IN AMAZONIA AND ITS RELATIONSHIP WITH AERO-
SOL PROPERTIES
lUCiANA VARANdA Rizzo; Joel feRReiRA bRito; GlAUbeR GUimARãeS CiRiNo dA SilVA; floRiAN 
wURm; heNRiqUe de melo JoRGe bARboSA; pAUlo edUARdo ARtAxo Netto; ;
fedeRAl UNiVeRSity of São pAUlo;UNiVeRSity of SAo pAUlo;NAtioNAl iNStitUte foR AmAzoNiAN 
ReSeARCh [iNpA];UNiVeRSidAde de SAo pAUlo;UNiVeRSidAde de São pAUlo;iNStitUto de fíSiCA dA 
UNiVeRSidAde de São pAUlo;;
luvarizzo@gmail.com;jbrito@if.usp.br;glauber.cirino@gmail.com;fwurm@if.usp.br;hm-
jbarbosa@gmail.com;artaxo@gmail.com;;

Sulfur dioxide (SO2) is the predominantanthropogenic sulfur-containing air pollutant, 
resulting in acid precipitationand impacting soil, water and vegetation. It is also a pre-
cursor of sulfateaerosols and, together with amines and volatile organic compounds 
(VOCs), actsin the process of atmospheric new particle formation. In its turn, aerosolsin-
teract with solar radiation, with impacts over climate and cloudmicrophysics. In pristine 
Amazonian areas, SO2 is produced throughthe oxidation of biogenic H2S and DMS, emi-
tted from soil and vegetation.The last SO2 observations reported for pristine Amazonian 
areas arefrom the 1980’s, indicating mixing ratios in the order of 20 ppt. Suchmeasure-
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ments are scarce, in part because of its challenging low mixing ratios. InAmazonian areas 
affected by biomass burning, reports from the 2000’s have showedSO2 in the order of 
100 ppt. Since then, sprouting urbanization inthe Amazon region has brought changes 
to the atmospheric composition, justifyingthe need to further characterize SO2 levels 
and its relationshipwith aerosol composition. Here we report SO2 measurements from 
two distinctAmazonian sites: the first site is right in the outflow of Manaus city urbanplu-
me (TIWA site); the second one is in a forest reservation in EasternAmazonia (tower site 
km67 in Pará State). Observations at the first siteindicated average SO2 mixing ratios of 
500 ppt, with peaks reaching upto 2 ppb. Simultaneous aerosol size distribution measu-
rements showed a profusionof ultrafine particles (diameters below 30 nm), which is un-
common in Amazonianpristine areas. The combination of relatively high SO2 levels with 
widespreadbiogenic VOCs like isoprene and monoterpenes, emitted from forest areas, 
may increasesignificantly secondary aerosol production. We discuss if SO2 couldbe a 
limiting factor for the occurrence of new particle formation in pristineareas of Amazonia. 
Moreover, the relationship between SO2 levels,aerosol composition and particle optical 
properties will be investigated.

P2.31 - AIR QUALITY AND ECOSYSTEM EFFECTS OF VARYING AGRICULTURAL AT-
MOSPHERIC AMMONIA EMISSIONS IN THE UNITED STATES
lUke SChifeRl; Colette lARA heAld; mARtiN VAN dAmme; CAthy CleRbAUx; pieRRe-fRANçoiS 
CoheUR

mASSAChUSettS iNStitUte of teChNoloGy; mit; SpeCtRoSCopie de l’AtmoSphèRe, SeRViCe de Chi-
mie qUANtiqUe et photophySiqUe, UNiVeRSité libRe de bRUxelleS (Ulb); SoRboNNe UNiVeRSitéS, 
UpmC UNiV. pARiS 06;  UNiVeRSité VeRSAilleS St-qUeNtiN;  CNRS/iNSU, lAtmoS-ipSl
schiferl@mit.edu; heald@mit.edu; martin.van.damme@ulb.ac.be; cathy.clerbaux@lat-
mos.ipsl.fr; pfcoheur@ulb.ac.be

Modern agricultural practices represent asignificant perturbation to nitrogen cycling in 
the Earth system. Thecorresponding effects on air quality and ecosystems are complex 
and requirefurther investigation. A key uncertainty in our understanding of these effects 
isthe variable timing and magnitude of ammonia emissions, which is poorlydescribed 
in models and emission inventories.  The goal of this work is to identifyrelationships 
between observed variations in ammonia concentrations and possiblecontrolling fac-
tors (both meteorological and land use) over the United States inorder to develop bet-
ter emissions descriptions for modeling. We focus ourinitial analysis on the United Sta-
tes. We investigate the links between fiveyears (2008-2012) of a new ammonia column 
concentration product derived from theInfrared Atmospheric Sounding Interferometer 
(IASI) satellite instrument and observationsand reanalysis of meteorological parameters 
like temperature and precipitation andmore complex indicators such as soil moisture and 
vegetation cover. We developsimple relationships that we use to locally scale emissions 
in the GEOS-Chemchemical transport model.  We theninvestigate how these improved 
emissions schemes impact the ability of themodel to reproduce the variability in surface 
observations of particulatematter concentration and nitrogen deposition.

P2.32 - PHENOL AND NITRO PHENOLS IN DOWNTOWN SANTIAGO
mARiA ANGeliCA RUbio CAmpoS;
UNiVeRSidAd de SANtiAGo de Chile;
maria.rubio@usach.cl;

PHENOL AND  NITRO PHENOLS  IN DOWNTOWN   Maria A. Rubio, Eduardo Lissi, Benja-
min González and Nicole Olivera Facultad de Química y Biología, Universidad de Santia-
go de . USACH. Av. Libertador Bernardo O’Higgins 3363, Estación Central, , Chile.E-mail: 
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maria.rubio@usach.cl Santiago is one of the most polluted cities in the world. In winter, 
adverse weather conditions, concentrating gases and particulate matter at low altitudes. 
In this scenario, the concentrations of gaseous and particulate materials often exceed 
the air quality standard. In summer, due to higher temperatures the weather conditions 
improve, however increased solar radiation promotes photochemical pollution.  Phenols 
and nitro phenols are present in the atmosphere both in summer and winter, in particu-
late matter and in the gas phase.  They constitute an important family due to their toxi-
city and some of them are considered priority pollutants by EPA. The phenol and nitro 
phenols can be primary (combustion) and /or secondary pollutants (photochemical pro-
cesses). Their distribution and concentrations along the day, in air and in cars exhausts 
could give interesting regarding the relevance of mobile source emission.Air sampling 
(at West of the central area of ??Santiago) and  exhaust gases  of gasoline and diesel 
vehicles, sampling were make during April  2013 to January 2014,  aspirating  / min of air 
into cartridge solid phase extraction. The separation and quantification of phenols and 
nitro- phenols was performed by HPLC technical (Water 600 with PDA detector). The 
daily profiles (concentration based on time of day) of  phenol showed good correlation 
with carbon monoxide noting that have a common source , i.e. are emitted by vehicles 
and mobile sources. 4-nitro phenol and 2-nitro phenol showed no correlation with CO, 
and obtained daily profiles were not determining their origin. Finally we conclude that 
phenol is emitted into the atmosphere by vehicles with gasoline engine, while 2-nitro 
phenol and 4-nitro phenols are emitted by a diesel vehicle. Reference: Elshorbany et 
al. Atmospheric Environment 43: 6398-6407, (2009)Acknowledgements. Fondecyt pro-
ject: 1120366

P2.33 - IMPROVING AIR QUALITY IN SANTIAGO, CHILE
mARíA mARGARitA pRéNdez bolíVAR; JohANNA iCoNNe moRAleS GAlleGoS

UNiVeRSidAd de Chile; UNiVeRSidAd de Chile

mprendez@ciq.uchile.cl; johannaiv@gmail.com

Some areas of the Metropolitan Region of Chile exceed the national standard of an 
8-hourmobile average of 120 µg/m3N, especially during summer months. Theformation 
of ozone in cities is due, atleast in part, to the presence ofurban vegetation. Santiagois 
clearly deficient in vegetation in a large part of the city. WHO recommends9m2/inha-
bitant of ??green space for urban areas. A great difference exist betweenthe poorest 
communes (range 2.9to 0.4 m2/inhab) and between 6.7 to 18.8 form2/inhab for the 
higherincome communes. In 2009 the meanvalue reported was 3.9 m2/inhabitantwith 
extreme values ??of 1.1 and 12.6 m2/inhab.

A sampling of nine exotic and sixnative species was selected. These tree species repre-
sent around33% of urban trees in the Metropolitan Region;  they grow and were in situ 
sampled on the North Campus ofthe Universidad de Chile, (33.5° Lat S y 70.6° Long W) 
Santiago, during australspring and autumn.

Anemissions inventory of air pollutants made for Santiagoin 2010 based on taxonomic 
associations was 19,248 t/year of biogenic volatileorganic compounds (BVOCs). The 
modeledresults correspond to 19.1% isoprene,26.1% monoterpenes, and 54.8% for other 
BVOCs. Biogenic emissions inventories are builtusing emission factors(EF), which are an 
approximation of thecharacteristic behavior of gaseous chemical compounds of each 
plant species ina certain time and area.

Resultsshow evidence that most of the native species studiedemit lower concentrations 
of potentially ozone-forming chemicalcompounds, have much lower EF, and have much 
lower PhotochemicalOzone Creation Index. Results also show that 8.700 t/yearcalcu-
lated by the emission inventoryexceeds 53.6% theannual emission resulting withthe in-
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troduction of the experimental EF from fifteentree species;  these changes toinventory 
show the overestimationof BVOCs considered from native vegetation and at the same 
time an importantreduction of the total emissions ofVOCs. These results should be taken 
into account when strategies andactions are designed to improve air quality. At the same 
time,native trees, mostly evergreen, havebetter qualities, such as roughness,surface villi 
orresin, for retention of particulatematter.

P2.34 - EFFECT OF THE GOTHENBURG PROTOCOL MEASURES ON NMVOC EMIS-
SION AND CONCENTRATION LEVELS IN THE CENTRAL EUROPE
milAN VANA; JitkA diSkoVA; AdelA holUboVA; JARoSlAV pekARek;
CzeCh hydRometeoRoloGiCAl iNStitUte;CzeCh hydRometeoRoloGiCAl iNStitUte;CzeCh hydRome-
teoRoloGiCAl iNStitUte;CzeCh hydRometeoRoloGiCAl iNStitUte;
milan.vana@chmi.cz;jitka.diskova@chmi.cz;adela.holubova@chmi.cz;pekarek@chmi.cz;

In 1999, the Gothenburg protocol (under CLRTAP) to Abate Acidification, Eutrophica-
tion and Ground-level Ozone sets emission ceilings for 2010. European NMVOC emis-
sions were expected to be cut by at least 40% compared to 1990. Between 1990-2011, 
NMVOCs emissions in EU dropped by 59%. In the Central European region, the most 
significant decrease was found in  (68%). The values for the   (55%),  (53%) and  (49%) 
were in line with the Gothenburg ceilings. Only the drop in  (22%) was not sufficiently 
significant. In 1992, the EMEP programme under CLRTAP started NMVOC monitoring at 
selected stations including the Observatory Košetice (49°35´ N; 15°05´E;  a.s.l), opera-
ted by CHMI (Czech Hydrometeorological Institute). In 1995, CHMI started the same type 
of measurement at the Libus station (50°00´ N; 14°27´ E;  a.s.l), which represents the su-
burban area of the capital . Since 2011, NMVOC measurement is involved in ACTRIS (Ae-
rosols, Clouds, and Trace gases Research Infrastructure Network)   EU7 project. The main 
tasks is to establish sustainable observation network across Europe and to implement 
standardised measurement protocols and common European calibration scales for NM-
VOCs to support of the EMEP and GAW strategy. In general, the reduction of NMVOCs 
emissions in last 2 decades was reflected in essential decrease of concentrations at both 
regional and suburban level.  The nonparametric Mann-Kendall method was used for 
statistical evaluation of trends significance. The most significant downward trend was 
found for almost all of measured NMVOCs at both stations.  The ethane trend was more 
significant at suburban site than at the background level. The most important biogenic 
NMVOC isoprene is controlled mostly by natural conditions and shows different patter-
ns as other NMVOCs. No significant trend was found under the period under review at 
Košetice and slightly increasing trend was detected at Libus. The concentrations at the 
suburb level were higher by 150-200% than at the background site in the nineties. In the 
last decade, the difference between suburban and background level was smaller, thanks 
to the considerable reduction of anthropogenic emissions.

P2.35 - VARIATION IN AMBIENT CARBONYLS IN BEIJING : 2005- 2012
miN ShAo

pekiNG UNiVeRSity, ColleGe of eNViRoNmeNtAl SCieNCe ANd eNGiNeeRiNG

mshao@pku.edu.cn

Carbonyls, coming from both primary and secondary sources are important precursors 
of secondary air pollutants. To better understand the role in air pollution in Beijing, we 
explored the variation of ambient carbonyl levels based on ground-based measuremen-
ts. The measurements indicated a decreasing at rate of 0.65 ppb/yr for formaldehyde 
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concentrations in summer and an increasing at rate of 0.31 ppb/yr in winter. Acetal-
dehyde decreased in both seasons, acetone increased slightly at PKU site in summer. 
The sources that driven the carbonyl variation were investigated based on three factors, 
the emission of carbonyls, the emission of precursors for carbonyls production, and the 
degree of photochemical aging. Formaldehyde and acetaldehyde were the two most 
important carbonyls for OH reactivity, and the decreasing in their primary emissions 
was faster than the decreasing of secondary production. The slower dropping of their 
secondary production was due to the increase of emission of some precursors and the 
increasing in degree of photochemical aging. The increase in ambient acetone was main-
ly caused by increase of its primary emissions.

P2.36 - TOTAL OZONE TRENDS IN THE TROPICS  1974 - 2013
NeUSA mARiA pAeS leme; fRANCiSCo RAimUNdo dA SilVA; téRCio l. bezeRRA peNhA; NilSoN lUiS 
RodRiGUeS; edmilSoN lopeS dA SilVA; CRiStiNA tobleR de SoUSA  RAe; tiAGo Aleixo; ;
NoRtheASt ReGioNAl CeNteR, NAtioNAl iNStitUte foR SpACe ReSeARCh – CRN/iNpe;iNStitUto NA-
CioNAl de peSqUiSAS eSpACiAiS  iNpe;iNStitUto NACioNAl de peSqUiSAS eSpACiAiS  iNpe;iNStitUto 
NACioNAl de peSqUiSAS eSpACiAiS  iNpe;iNStitUto NACioNAl de peSqUiSAS eSp

neusa_paesleme@yahoo.com.br;fraimundo@crn.inpe.br;terciolbp@crn.inpe.br;nilson.ro-
drigues@cptec.inpe.br;edmilsonlopes@crn.inpe.br;cristina.tsr@gmail.com;aleixo.tiago@
gmail.com;;

Abstract. Measurements with Dobsonspectrophotometers are used to study ozone 
trends at Cachoeira Paulista (22.7oS,45.0oW) and Natal (5.8oS,35.2oW) in Brazil. At 
Natal measurements with ozonesondes data areused. The time series are from 1974 to 
2013 for Cachoeira Paulista andfrom 1978 to 1997 at Natal. Using a model that accounts 
for the quasi-biennialoscillation, seasonal variation, and solar cycle, a trend in total ozo-
ne of–2.0±1.2% per decade was found at Cachoeira Paulista for the period 1974 to1997. 
At Natal the trend was –0.8±0.8% perdecade over the period 1978 to 1997 and 2006 
to 2010. The annual values ofcolumn ozone reported at Cachoeira Paulista are lower in 
the 1990´s than in theprevious two decades: total ozone amounts are 12.5 Dobson units 
(DU), or 4.6%,lower in the 1990s than those observed during the 1970s. From a mon-
thlyanalysis it is shown that these ozone decreases have occurred in all months ofthe 
year. There was no statistically significant change between the 1980s and1990s at Natal. 
The annual values ofcolumn ozone reported at Cachoeira Paulista and Natal are normal 
in the períod2010 to 2013.

P2.37 - IMPACT OF ASSIMILATING PARASOL FINE MODE AEROSOL OPTICAL DEPTH 
OVER LAND ON TOP-DOWN ESTIMATES OF AEROSOL EMISSIONS
NiColAS hUNeeUS

CR2;  dGf UNiVeRSity of Chile

nhuneeus@dgf.uchile.cl

We havedeveloped an inversion system that estimates, at the global scale, the monthlye-
missions of the main aerosol species, namely sulphur dioxide (SO2),black carbon (BC), 
particulate organic matter (POM), desert dust (DD) and seasalt (SS). These emissions 
are estimated for each species over a set ofpredefined regions by assimilating aerosol 
optical depth into a global aerosol model of intermediatecomplexity. These fluxes re-
presentthe best compromise between the assimilated observations and the available 
apriori information on the emissions. Up until now, the system has been applied with 
dailytotal and fine mode aerosol optical depths (AOD) from the Moderate ResolutionI-
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maging Spectroradiometer (MODIS). However, this dataset does not provide finemode 
AOD over continent where most of the aerosol species are emitted. Previousstudies with 
the system have shown the potential for further improvement by including finemode 
AOD observations over continents. The inversion system has been expandedto include 
the fine mode AOD over continent from the POLDER (POLarization andDirectionality of 
the Earth’s Reflectances) instrument on board the PARASOL(Polarization & Anisotropy 
of Reflectances for Atmospheric Sciences coupledwith Observations from a Lidar) mis-
sion in addition to the MODIS AOD. Theinversion system has been applied to the year 
2010. We will present the impactof the additional observations on one hand by assessing 
the performance of theinversion computing a set of standard statistics with respect to 
theassimilated AOD observations and an independent dataset. On the other hand wewill 
compare the estimated emissions to the previous top-down estimates basedsolely on 
MODIS data and to traditional bottom-up inventories.

P2.38 - PRELIMINARY RESULTS OF TOTAL OH REACTIVITY IN A MEDITERRANEAN 
OAK FOREST DURING LATE SPRING 2014
NoRA zANNoNi; VAleRie GRoS; RolANd SARdA eSteVe; mAtteo lANzA; CeRiSe kAloGRidiS; beRNARd 
boNSANG; ChRiStophe boiSSARd; miChel leGRANd; SUzANNe pReUNkeRt; JUliette lAthièRe;
lAboRAtoRy of SCieNCieS of ClimAte ANd eNViRoNmeNt (lSCe);lSCe;lSCe;ioNiCoN ANAlytiC 
Gmbh;lSCe;lSCe;lSCe;lGGe;lGGe;lAboRAtoiRe deS SCieNCeS dU ClimAt et l eNViRoNNemeNt 
(lSCe);
norazannoni@gmail.com;Valerie.Gros@lsce.ipsl.fr;roland.sarda-esteve@lsce.ipsl.fr;mat-
teo.lanza@ionicon.com;cerise.kalogridis@lsce.ipsl.fr;bernard.bonsang@lsce.ipsl.fr;Chris-
tophe.Boissard@lsce.ipsl.fr;Michel.Legrand@lgge.obs.ujf-grenoble.fr;Suzanne.Preunker

The hydroxyl radical (OH) is the main oxidizing agent in the atmosphere, therefore it 
controls the lifetime of many atmospheric trace species. Total OH reactivity measure-
ments help to constrain the actual OH budget, and to determine to what extent unmea-
sured or unknown reactive species are present in a specific environment.

During May-June 2014, we will perform measurements of total OH reactivity in a Me-
diterranean Oak forest deploying a Comparative Reactivity Method (CRM) instrument 
previously assembled in our laboratory and successfully adopted during the ChArMEx 
experiment in summer 2013.

The field campaign is part of the CANOPEE project, which focuses on biosphere-atmos-
phere interactions, and takes place at the Observatoire Haute-Provence located in the 
south of France. The site is characterized by a sparse canopy (average trees height 6m) 
which extends over a surface of 955 m2 mainly composed of oaks (Quercus pubescens) 
and to a lesser extent maples (Acer monspessulanum). In addition, the site is in the 
Mediterranean area, therefore it is exposed to dry and hot summers, with temperature 
peaking up to 35-40°C.

We will perform total OH reactivity measurements at two different heights: within the 
canopy (2 m) and above the canopy (10 m); and also at the branch level.

Based on the recent findings on VOC’s flux measurements of Kalogridis et al. (2014), 
we expect to measure total OH reactivity of ~10 s-1 above the canopy and of ~40 s-1 wi-
thin it. Branch enclosure OH reactivity can peak a few thousands s-1 depending on the 
experimental conditions that will be adopted. In order to determine the unknown frac-
tion of reactivity, complementary measurements of reactive trace gases as VOC’s and 
OVOC’s will be performed with various techniques including ProtonTransfer Reaction-
Mass Spectrometry, Gas Chromatography and Liquid Fluorescence.
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Our preliminary results of OH reactivity will help to understand the oxidative processes 
occurring within the canopy, and particularly the low oxidation rates of isoprene sugges-
ted by Kalogridis and coworkers.

Reference:Kalogridis, C. et al.,: Concentrations and fluxes of isoprene and oxygenated 
VOCs at a French Mediterranean oak forest, Atmos. Chem. Phys. Discuss., 14, 871-917, 
doi:10.5194/acpd-14-871-2014, 2014.

P2.39 - DETERMINATION OF AREAS SOURCE OF ORIGIN OF THE AIR MASSES THAT 
AFFECT TO CUBAN WESTERN. THE NOX STUDY.
oSVAldo Adolfo CUeStA SANtoS; yANSSel Gomez zAmoRA; mARiAm foNSeCA heRNANdez

meteoRoloGiCAl iNStitUte of CUbA; meteoRoloGiCAl iNStitUte of CUbA; meteoRoloGiCAl iNStitUte 
of CUbA

osvaldo.cuesta@insmet.cu; yanssel.gomez@insmet.cu; mariam.fonseca@insmet.cu

In this research we used the Hybrid SingleParticle Lagrangian Integrated Trajectory 
(HYSPLIT) model whichallows you to build the backwardstrajectories of air massesand 
determine the areas sources of pollutants affecting the Cuban western, in specific to 
the regional station La Palma in Pinar del Rio province. This research took as yearstu-
dy period from 2006 to 2008. As a result ofthis analysis it was found six areas source. 
These which were characterizedaccording to their geographical location and potential 
contaminant sources. Thefirst area source this located to the east of the station and al-
most travellingthe whole territory Cuban and great part of the Ocean Atlantic. This has 
beenchosen as the first area to be the one that presents bigger values as for theretro-
trayectorias frequency that they arrive to the same one conditionedfundamentally by 
the zonal flow of winds that is imposed in our country duringalmost the whole year, the 
Trade Winds. Thenanalyzed the measurement data of nitrogen oxides recorded at the 
La Palma stationfor identical period of three years. The respectivebackwards trajectories 
were calculatedfor the level of 500 meterswith duration of 5 days and an interval of 24 
hours. This allowed determining the frequency of arrival of pollutants to the west of Cuba 
bythe abovementioned areas source. Theaverage values ??of pollutants were performed 
statistical analysis usingANOVA technique tolearn if they are real differencesthat may 
have these values.

Keywords: HYSPLIT model, backwards trajectories,atmospheric pollutants, areas sour-
ces.

P2.40 - ATMOSPHERIC INPUT AND SOLUBILITY OF TRACE METALS OVER THE EAS-
TERN MEDITERRANEAN
pANAGiotA NikolAoU; NikolAoS mihAlopoUloS; mARiA kANAkidoU;
UNiVeRSity of CRete, heRAklioN, GReeCe;UNiVeRSity of CRete;UNiVeRSity of CRete;
pan_nicolaou@hotmail.com;mihalo@chmeistry.uoc.gr;mariak@chemistry.uoc.gr;

Atmospheric deposition is recognized, as an important source of nutrients, for the 
oceans. Recent works have highlighted that atmospheric inputs of nutrients and trace 
metals can considerably influence the marine ecosystem functioning at semi-enclosed 
or enclosed water bodies such as the eastern Mediterranean.

The current work aims to determine the sources and the factors controlling the variabi-
lity of nutrients and trace metals in the eastern Mediterranean. Special focus was given 
on trace metals solubility considered either as key elements for phytoplankton growth 
such as iron, phosphorus or inhibitors such as copper. This has been accomplished by 
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analyzing size segregated aerosol samples PM10 and PM1 collected for an entire year, at 
Finokalia, a background site in Crete, Greece.

Aerosol species concentrations indicate an important day-to-day variability closely re-
lated to the influence of meteorological conditions and air masses origin. Sahara dust, 
the largest natural source of aerosols in the area was found to be an important factor 
controlling the levels of trace metals. For the majority of trace metals examined, their 
solubility was found to be closely related to pH and dust mass amount. More specifically 
solubility appears to be inversely related to the crustal elements levels, while it increases 
in acidic environment. The significance of our findings for the eastern Mediterranean Sea 
are presented and thoroughly discussed.

This research has been co-financed by the European Union (European Social Fund – 
ESF) and Greek national funds through the Operational Program “Education and Li-
felong Learning” of the National Strategic Reference Framework (NSRF) - Research 
Funding Program: ARISTEIA – PANOPLY (Pollution Alters Natural Aerosol Composition: 
implications for Ocean Productivity, cLimate and air qualitY) grant.

P2.41 - EVALUATION OF REGIONAL ISOPRENE EMISSION ESTIMATES IN CALIFOR-
NIA BASED ON DIRECT AIRBORNE FLUX MEASUREMENTS
pAwel miSztAl; thomAS kARl; JeRemy AViSe; klAUS SCott; RobeRt webeR; hAflidi JoNSSoN; Alex 
GUeNtheR; AlleN

UNiVeRSity of CAlifoRNiA At beRkeley; UNiVeRSity of iNNSbRUCk; CAlifoRNiA AiR ReSoURCeS 
boARd; CAlifoRNiA AiR ReSoURCeS boARd; UNiVeRSity of CAlifoRNiA At beRkeley; CeNteR foR iN-
teRdiSCipliNARy Remotely-piloted AiRCRAft StUdieS, moNteRey, CA, USA; pACifiC NoRth

pkm@berkeley.edu; thomas.karl@uibk.ac.at; javise@arb.ca.gov; kscott@arb.ca.gov; 
rjweber@berkeley.edu; hjonsson@nps.edu; guenther@ucar.edu; ahg@berkeley.edu

Vegetation in California comprises a largesource of isoprene, terpenes, and other bio-
genic volatile organic compounds(BVOC) which react in the presence of NOx and sun-
light leading toproduction of ozone and particulate matter. We flew an airborne PTRMS 
eddy covarianceflux measurement system over regions of California expected to have 
substantialisoprene emissions and used temporally and spatially resolved wavelet fluxes 
totest a regional BVOC emission model.

We observed highconcentrations (up to 8 ppbv) and high surface emissions of isoprene 
rangingfrom several to more than ten mg m-2 h-1 from the oakwoodlands in the foothills 
of the Sierra Nevada and Coastal Ranges. Consistentwith other studies we show that in 
the Central Valley isoprene emissions aretypically small or undetectable except for the 
areas of Eucalyptus treesplanted near the highways.

Basal EmissionFactors (BEFs) derived from airborne fluxes at 2km resolution were used 
toassess isoprene emission-factor databases for BVOC emission models. BEFs fromthe 
landcover used by MEGAN 2.1 agreed within 10% (r2=0.8) withmeasured BEFs, with few 
discrepancies (either overestimation orunderestimation). Independently, the area emis-
sions modeled for the same flighttimes and averaged for the same flux footprints were 
compared with measuredarea emissions with similarly good agreement. We show that 
the landcover hasthe most critical influence on model-measurement agreement and to a 
lesserextent the meteorology and LAI.

These highlyresolved airborne eddy covariance fluxes based on wavelet analysis are 
shown tohave an extremely high potential for improving modeling even at a coarse time-
resolution as typically used in the regional and global models.  A new application could 
be the exploration ofshort-term (1 min) variability in fluxes driven by fluctuating tempe-
rature andPAR variables to which emission responses are non-linear. Asymmetricalflux-
footprint representations, reduced model time-steps, and a high timeresolution of input 
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variables are further tested on selected segments to understandthe importance of shor-
t-term variability in emissions and effects on ozone atthe finest spatiotemporal scales.

P2.42 - SEASONAL AND INTERANNUAL EVOLUTION OF THE MONOACIDS ORGANI-
CS IN THE ATMOSPHERE OF THE HUMID SAVANNA OF LAMTO (CÔTE D’IVOIRE)
pelemAyo RAoUl toURe;
UNiVeRSite felix hoUphoUet boiGNy;
pelemayo@gmail.com;

This work was made within the framework of the network IDAF (IGAC/DEBITS/Africa). 
It concerns the follow-up of the acidity of the atmosphere of an ecosystem of wet sa-
vanna from the organic fraction of the free acidity. It is a question of understanding the 
major factors which cause the variability of this organic acidity in the interannual and 
seasonal scales. During ten-year period (1995- 2004) 860 rainy samples were collected 
in the wet savanna of Lamto. By using Henry’s law, we determined the contents in the 
air of major organic monoacids (HCOOH and CH3COOH) from the concentrations of 
these acids measured in rains. The annual partial pressure of organic monoacids on the 
decade is extremely variable. It is 0,675 ± 0,56 ppb and of 0,413 ± 0,14 ppb respectively 
for the formic acid and for the acetic acid. This strong variability is bound to their various 
sources which are also very variable from one year to the next. The organic acidity varies 
from 40 % to 60 % on average and almost stable rest from a season to the other one. 
The seasonal analysis shows that generally the partial pressures of organic acids are of 
a factor twice as raised in dry season that in wet season. This difference is not inevitably 
connected to the quantity of haste registered from a season to the other one. But would 
more be connected to the biomass burning which contribute from 21 % to 51 % to the 
formation of organic acids in the wet savanna of Lamto.

P2.43 - GLOBAL MONITORING OF HCOOH AND CH3OH BY IASI
pommieR mAtthieU; CAthy CleRbAUx; lieVeN ClARiSSe; pieRRe-fRANçoiS CoheUR; dANiel hURtmANS; 
mülleR JeAN-fRANçoiS; StAVRAkoU tRiSSeVGeNi

UpmC - lAtmoS; SoRboNNe UNiVeRSitéS, UpmC UNiV. pARiS 06;  UNiVeRSité VeRSAilleS St-
qUeNtiN;  CNRS/iNSU, lAtmoS-ipSl; Ulb; Chimie qUANtiqUe et photophySiqUe, UNiVeRSité 
libRe de bRUxelleS; Chimie qUANtiqUe et photophySiqUe, UNiVeRSité libRe de bRUxelleS; belGiAN

matthieu.pommier@latmos.ipsl.fr; cathy.clerbaux@latmos.ipsl.fr; lclariss@ulb.ac.be; pf-
coheur@ulb.ac.be; dhurtma@ulb.ac.be; jfm@aeronomie.be; jenny@aeronomy.be

Methanol (CH3OH)and formic acid (HCOOH) are among the most abundant volatile or-
ganic compounds presentin the atmosphere. Their sources are different. CH3OH is main-
lyemitted by biogenic processes such as plant growth and plant decay, and to alesser 
extent, by biomass burning, oxidation of methane and other volatileorganic compou-
nds (VOCs), as well as anthropogenic emissions from car trafficand industrial activities. 
HCOOH has small direct emissions by vegetation, biomassburning, soils and motor vehi-
cles but it is mainly a secondary product from otherorganic precursors.

Methanol and formicacid are both important for the oxidizing capacity of the tropos-
phere and theglobal budget of tropospheric ozone (O3). Formic acid is also asubstantial 
source of cloud and rain acidity in remote areas. There are howeverstill large uncertain-
ties in their sources and sinks despite recent progressmade possible by the synergetic 
use of atmospheric models and satellite data.

In this work, we derivethe global distributions of these two organic species between 
2008 and 2012 usingspectra from IASI (Infrared Atmospheric Sounding Interferometer) 
launchedonboard the MetOp-A satellite in 2006. IASI is a nadir looking Fourier transfor-
mspectrometer sounding the atmosphere with a global coverage twice per day.
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We present globaldistributions of both compounds in comparison with simulations from 
the IMAGES model from 2008to 2012. The instrument allows us to obtain 5-year time 
series of the column abundancesfor different regions, highlighting the impact of interan-
nual variability in forestfires and vegetation emissions on their concentrations.

P2.44 - BRIDGING THE GAP BETWEEN MODELED AND OBSERVED ELEMENTAL 
COMPOSITION OF ORGANIC AEROSOL
qi CheN; Colette lARA heAld; JoSe l. JimeNez; mANJUlA R. CANAGARAtNA; doUGlAS R. woR-
Shop; pedRo C. JoSt; doUGlAS dAy; bRett b. pAlm; liNG-yAN he; xiAo-feNG hUANG;
mit;mit;UNiVeRSity of ColoRAdo;AeRodyNe ReSeARCh;AeRodyNe ReSeARCh;UNiVeRSity of Co-
loRAdo;UNiVeRSity of ColoRAdo;UNiVeRSity of ColoRAdo boUldeR;pekiNG UNiVeRSity SheNzheN 
GRAdUAte SChool;pekiNG UNiVeRSity SheNzheN GRAdUAte SChool;
qische@gmail.com;heald@mit.edu;jlj.colorado@gmail.com;mrcana@aerodyne.com;wor-
snop@aerodyne.com;Pedro.CampuzanoJost-1@colorado.edu;dougday88@gmail.
com;brett.b.palm@gmail.com;hely@pkusz.edu.cn;huangxf@pkusz.edu.cn;

Organic aerosol is a major component of fine particles in the troposphere. However, glo-
bal chemical transport models have been, unable to capture the magnitude and variabili-
ty of the mass concentrations of organic aerosol. Uncertainty remains in model schemes, 
including the identification of primary sources and secondary tracers, the understanding 
of the formation mechanisms, and the representation of the atmospheric evolution of 
organic aerosol etc. Bulk oxygen-to-carbon (O:C) ratios of organic aerosol have been si-
mulated in models to constrain the sources and atmospheric evolution of organic aerosol. 
However, there have been limited ambient measurements available to test such simu-
lations. In this study, we synthesize large-scale surface and aircraft observations of the 
O:C and hydrogen-to-carbon (H:C) ratios of organic aerosol and develop a global model 
simulation for these ratios based on recent laboratory observations. Model simulations 
are evaluated against the observations to investigate the role of sources and atmosphe-
ric evolution of organic aerosol. The comparisons reveal an important gap between the 
modeled and observed elemental composition of organic aerosol, which cannot be ex-
plained by the underrepresented secondary organic aerosol produced by the oxidation 
of intermediate-volatility organic compounds (IVOC). Model performance is substantially 
improved when a simplified oxidative-aging scheme is implemented,highlighting the im-
portance of aging on modifying the chemical composition of organic aerosol. We also 
show that treating the primary organic aerosol sources as semi-volatile organic com-
pounds (SVOC) and increasing their emissions can further improve model-observation 
agreement in urban areas. Our work also suggests that heterogeneous aging of secon-
dary organic aerosol is necessary for reproducing the vertical profile of O:C.

P2.45 - REGIONAL MODELING OF THE LAND/OCEAN-ATMOSPHERE INTERACTION 
USING WRF-CHEM: IMPLEMENTATION OF HIGH RESOLUTION SURFACE EMISSIONS
RAfAel pedRo feRNANdez; pAblo G. CRemAdeS; dAVid G. AlleNde; SAlVAdoR eNRiqUe pUliAfito; 
JoRGe RUbeN SANtoS

NAtioNAl ReSeARCh CoUNCil of ARGeNtiNA (CoNiCet); NAtioNAl ReSeARCh CoUNCil of ARGeNti-
NA (CoNiCet)/UtN-fRmeNdozA; NAtioNAl ReSeARCh CoUNCil of ARGeNtiNA (CoNiCet)/Ut-
N-fRmeNdozA; UNiVeRSidAd teCNolóGiCA NACioNAl / CoNiCet; UNiVeRSidAd NACioNAl de CUyo

rpfernandez@uncu.edu.ar; pablocremades@gmail.com; allendedavid@gmail.com; epu-
liafito@frm.utn.edu.ar; jorge.ruben.santos@gmail.com

The regional modeling of the atmospheric chemistry is nowadays an important tool for 
the geoscientific community. Its applications expands over a broad field of studies, ran-
ging from addressing the dispersion of pollutants plumes in the surroundings of urban 
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centers to studying the physicochemical basis of the interaction between chemical spe-
cies and the production of natural and anthropogenic aerosols. WRF-Chem is a powerful 
computational tool developed to perform these types of studies, with a strong focus on 
the climatic feedbacks resulting from the coupling of the meteorology and the chemistry. 
WRF-Chem efficiency relies on a proper configuration of the specific region to study, 
the correct selection of the physical and chemical parameterizations for each case, and 
the implementation of consistent boundary conditions and input databases. As an ope-
rative tool, only a few modeling studies using WRF-Chem have been performed in the 
South American continent, mainly due to the lacking of comprehensive and cooperative 
geophysical databases with high temporal and geographical resolution.

Here we present the guidelines to build highly resolved biogenic and anthropogenic 
surface emissions databases suitable for local and regional scale simulations withWRF-
Chem for different applications. The article presents, a bottom-up methodology to pre-
pare a high-resolution mobile emissions inventory for the city of Mendoza (Argentina), 
which has been used for regional air quality modeling studies in a topographically com-
plex region. In addition, we have adapted a satellite based oceanic emissions inventory 
of biogenic very-short lived (VSLs) halocarbons with an increased coast-to-ocean ratio, 
oriented to the study of the halogen impact on the oxidation capacity of the marine tro-
posphere and ozone depletion.

The methodologies used for the implementation of the current emissions into WRF-
Chem are described, and the geographical distributions of the surface fluxes are given. 
Also, a comprehensive analysis of the most important concepts and module parameteri-
zations to consider when studying the surface-atmosphere interaction is given.

P2.46 - TRUE EMISSION FACTORS FOR FOREST FIRES AND THE ROLE OF NON-FIRE 
NOX
RobeRt boNe ChAtfield; meiNRAt o. ANdReAe;
NASA AmeS ReSeARCh CeNteR;mAx plANCk iNStitUte foR ChemiStRy;
Robert.B.Chatfield@nasa.gov;m.andreae@mpic.de;

The standard way to estimate biomass burning emissions factors from airborne, surface, 
or laboratory data is to relate the emitted pollutant concentration tothe carbon burned, 
Ctot, and liberated to the air ,mostly CO2. We approximate total emitted carbon Ctot ~ 
(CO2 + CO). Emission ratios that are based on CO, describing burning effects, delta-pa-
rameter / delta-CO, are often used to quantify fire emissions. These are not as useful as 
emission factors, for they often complicate analyses, since delta-CO / delta-CO2 may 
vary by unto tenfold, and can have bias artefacts of similar magnitude. We present a 
methodology that estimates both emission factors and a reasonable description of ba-
ckground Ctot. 

High O3 values require a history of the balanced interaction of two pollutant types, ni-
trogen oxides (NOx) and a radical source, VOC’s. However, high VOC / NOx ratios seen 
in many plumes, especially from smoldering-dominated fires, make substantial O3 for-
mation less likely. One particularly intense fire we analyzed, the notorious Rim Fire of  
2013, near Yosemite, California. It  produced notable quantities of free NOx and (both 
gas- and particle-phase) Cl species. Consequently, we also outline a quantitative way to 
assess the effects of anthropogenic or lightning NOx. We provide the example of Califor-
nia burning emissions using measurements of HCHO, NO, and the photolysis rate jHCHO.
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P2.47 - EVIDENCE OF BIOMASS BURNING AEROSOLS TRANSPORTED FROM THE 
AMAZON TO THE CENTRAL ANDES (BOLIVIA)
RUbeN mARCoS mAmANi pACo; mARCoS fRoilAN ANdRAde floReS; feRNANdo VelARde ApAzA; dA-
Niel biGGemANN

UmSA; lAboRAtoRy foR AtmoSpheRiC phySiCS; UNiVeRSidAd mAyoR de SAN ANdRéS; UmSA/lAbo-
RAtoRio de fiSiCA de lA AtmoSfeRA

ruben.mamani.p@gmail.com; mandrade@fiumsa.edu.bo; fvelarde@chacaltaya.edu.bo; 
daniel.biggemann@mpi-halle.mpg.de

Biomass burning has become a major yearly event in Bolivia as far as the 1980’s. During 
biomass burning season, typically between August and October, large amounts of fires 
occur in the lowlands and adjacent countries like Brazil, Argentina and Paraguay. As a re-
sult, smoke, product of these fires, is transported large distances over the continent. The 
possible transport of aerosols originating from biomass burning in the lowlands (Amazon 
region) was studied using a MOUDI impactor to collect atmospheric particles differen-
tiated by size. The fine fraction of particles was collected on impactor stages 4,5,6,7,8 
(corresponding approximately to 0.13, 0.26, 0.50, 0.94, y 1.7 mm in aerodynamic diame-
ter adjusted to 0.55 atm). Samples were taken at sites in the Amazon and at the Chacal-
taya Mountain research station during seasons of relative influence and non-influence of 
plumes from biomass burning. During the influence season, a marker of biomass burning 
such as K was identified in particles sampled at the Chacaltaya station. Back trajectory 
models initial results indicate air mass transport from the Amazon to the Chacaltaya 
station sampling site in the biomass burning season.  There is some evidence of aerosol 
transport from biomass burning and that they are an important factor influencing local 
atmospheric radiative effects which might affect glacier retreat in the tropical Andes.

P2.48 - COMPARISON OF METHANE CONCENTRATIONS OBSERVED FROM SPACE 
WITH MODEL SIMULATION OVER MONSOON ASIA
SAChiko hAyAShidA; Akiko oNo; yoSUke NiwA; RyoiChi imASU;
NARA womeN S UNiVeRSity;NARA womeN S UNiVeRSity;meteoRoloGiCAl ReSeACh iNStitUte;AtmoS-
pheRiC ANd oCeAN ReSeARCh iNStitUte, tokyo UNiVeRSity, tokyo, JApAN;
sachiko@ics.nara-wu.ac.jp;ono@cc.nara-wu.ac.jp;yniwa@mri-jma.go.jp;imasu@aori.u-
tokyo.ac.jp;

Hayashida et al. (2013) reported the geographical distribution of high xCH4 values ob-
served from scanning imagingabsorption spectrometer for atmospheric chartography 
(SCIAMACHY) corresponds to the regions where rice is cultivated, as indicated in the 
inventory maps. Inthis study, we also examine the CH4 concentration observed by Gree-
nhousegases Observing SATellite (GOSAT) over Monsoon Asia. GOSAT was launched 
inJanuary 2009 to monitor the global distributions of CO2 and CH4from space, and 
since then GOSAT has been continuing measurements until 2014. The spatiotemporal 
variation of xCH4 observed by GOSAT is almost consistent with that obtained by SCIA-
MACHY. We report the spatial distribution andseasonal variation of methane observed 
by GOSAT since 2009 and we compare the results with model simulations using NICAM
-TM to investigate CH4sources and transportation processes. 
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P2.49 - CHEMICAL CHARACTERIZATION OF SUBMICRON AEROSOL PARTICLES 
WITH AEROSOL MASS SPECTROMETERS, LABORATORY AND FIELD STUDIES
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carbone@if.usp.br; sanna.saarikoski@fmi.fi; hilkka.timonen@fmi.fi; minna.aurela@fmi.fi; 
karri.saarnio@fmi.fi; freyes@cmmolina.cl; poyola@cmmolina.cl; s.decesari@isac.cnr.it; 
markku.kulmala@helsinki.fi; worsnop@aerodyne.com

Fine particles affect the climate in complex ways that are not fully understood and were 
verified to be harmful to animal and human health. For these reasons information con-
cerning their composition is important to understand their behavior and to elaborate 
strategies to mitigate air pollution in urban environments.

In this study the chemical composition and source of the particulate matter (PM1) were 
investigated in more detail through field experiments. The field experiments were per-
formed at three different sites: rural (San Pietro Capofiume, Italy), urban (Santiago de 
Chile, Chile), and background urban (Helsinki, Finland) with the HR-ToF-AMS and ACSM, 
instruments that measured only the non-refractory PM1 (NR-PM1). For this reason the 
new SP-AMS was further characterized in order to evaluate its feasibility to detect trace 
metals.

The use of the positive matrix factorization (PMF) has shown useful in the identification 
of PM sources. Thus, the PMF was applied to the mass spectrometers datasets and 11 di-
fferent components of the organic aerosol (OA) were identified, 6 types of oxygenated 
OAs (OOAs), one containing substantial organosulfate fragments from methanesulfo-
nic acid (MSA),long-range transported biomass burning OA (LRT-BBOA), nitrogen-con-
taining OA(NOA), local BBOA, coffee roastery OA (CROA), and hydrocarbon-like OA 
(HOA). The last three most likely represented the primary organic aerosol (POA), while 
the others represented the secondary OA (SOA). The OM was dominated by aerosol par-
ticles of secondary origin (65%).

In addition, the size-resolved chemical composition was investigated in detail for diffe-
rent episodes in Helsinki and revealed internally and externally mixed aerosol particles in 
two different modes, an accumulation (~470 nm) and a lower mode (~130nm). The diffe-
rent modes were composed of different compounds and suggested a rather acidic lower 
mode mainly dominated by nitrate most likely from local traffic emissions.

Finally, the laboratory experiments accomplished with the SP-AMS successfully confir-
med the feasibility of detection of trace metals in real time. 13 different metals were iden-
tified through the determination of isotopic patterns. The measurement of trace metals 
by the SP-AMS represents a step forward in the study of sources and might be extremely 
useful in the next source apportionment studies.
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P2.50 - THE ROLE OF LAND COVER CLASSIFICATION ON WEATHER FORECASTING 
MODELS COUPLED WITH CHEMISTRY: A WRF-CHEM 3.2 BASED STUDY FOR THE 
AMAZONIAN AREA OF MANAUS, BRAZIL
SAmeh Adib AboU RAfee; JoRGe AlbeRto mARtiNS; leilA dRopRiNChiNSki mARtiNS; edmilSoN diAS 
de fReitAS; mARiA de fAtimA ANdRAde;
fedeRAl UNiVeRSity of teChNoloGy - pARANá;UtfpR;fedeRAl UNiVeRSity 
of teChNoloGy - pARANá;UNiVeRSity of São pAUlo;UNiVeRSity of SAo pAUlo;
samehh_@hotmail.com;jmartins@utfpr.edu.br;leilamartins@utfpr.edu.br;efreitas@mo-
del.iag.usp.br;mftandra@model.iag.usp.br;

Landcover classification is one of the main components of the modern weatherresearch 
and forecasting models, mainly if the simulations are performed byusing coupled Che-
mistry. Spatial distribution of different database of land usewill influence the chemistry 
of the model, since the classifications ofdifferent land use files don’t agree on a regional 
basis. In this study theimpact of using two traditional land use classifications, Mode-
rate-resolutionImaging Spectroradiometer (MODIS) and The United States Geological 
Survey(USGS), were evaluated. The Weather Research and Forecasting (WRF) model 
coupledwith Chemistry (WRF-Chem) and considering an inventory of anthropogenic an-
dbiogenic emissions was used. Meteorological fields, such as temperature andrelative 
humidity, and chemical compounds, such as isoprene, NOx, O3,PM2,5 and PM10, were 
evaluated for the two land usefiles. The WRF-Chem model was run during the period 1-3 
August, 2012, at a gridspacing of 3km and centered on the Manaus. The results of simu-
lations indicateda good representation of meteorological fields, with slight advantage 
forMODIS. In terms of pollutants, the USGS showed slightly higher values, about5-10% 
for the concentration of PM2,5, PM10 and O3,depending on time of the day. NOx showed 
greatest differences,varying between from 20 to 100%. On the other hand, the isopre-
ne concentrationwere observed being about 2-8% lower for USGS. Although the mean 
concentrationof PM2,5, PM10 and NOx predominates for USGS,it was observed that in 
terms of maximum values there is a clear diurnal cycle,with MODIS predominating in the 
nocturnal part of the cycle. The results ofthis study suggest that the differences in spatial 
distribution of land coverclasses could explain the discrepancies between the database. 
To date the USGSclassification doesn’t recognize the urban class for Manaus city, whe-
reas it isvery well represented by MODIS. In terms of water bodies, there are significant-
differences between the two files, highlighting the fact that BalbinaReservoir, with about 
2360 km2, is not represented by the USGS.Finally, it is important to recognize that the 
differences in local values canbe much more expressive than the mean values.

P2.51 - STABLE CARBON ISOTOPE AND AMS STUDIES FOR TRANSBOUNDARY SOA 
IN WESTERN JAPAN
SAtoShi iRei; AkiNoRi tAkAmi; mASAhiko hAyAShi; yASUhiRo SAdANAGA; keiiChiRo hARA; NAoki kA-
NeyASU; kei SAto; tAkemitSU ARAkAki; ShiRo hAtAkeyAmA; hiRoShi bANdow

UNiVeRSity of the RyUkyUS; NAtioNAl iNStitUte foR eNViRoNmeNtAl StUdieS; fUkUokA UNiVeRSity; 
oSAkA pRefeCtURe UNiVeRSity; fUkUokA UNiVeRSity; NAtioNAl iNStitUte of AdVANCed iNdUStRiAl 
SCieNCe ANd teChNoloGy; NAtioNAl iNStitUte foR eNViRoNmeNtAl StUdieS; UNiVeRSi

satoshi.irei@gmail.com; takamia@nies.go.jp; mhayashi@fukuoka-u.ac.jp; sadanaga@
chem.osakafu-u.ac.jp; harakei@fukuoka-u.ac.jp; kane.n@aist.go.jp; kei@nies.go.jp; 
arakakit@sci.u-ryukyu.ac.jp; hatashir@cc.tuat.ac.jp; bandow@chem.osakafu-u.ac.jp

Filter samples of total suspended particulate matter, collected every 24 h in the winter 
of 2010 at an urban site and two rural sites in western ,were analyzed for concentration 
and stable carbon isotope ratio (d13C)of low-volatile water-soluble organic carbon (LV
-WSOC). Concentrations of major chemical species in fine aerosol (<1.0 mm) were also 
measured in real time by aerosol mass spectrometers. The oxidation state of organic 
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aerosol was evaluated using f44, the proportion of the signal at m/z 44 (CO2+ ions from 
carboxyl group) to the sum of all m/z signals in the organic mass spectra. A high cor-
relation between LV-WSOC andm/z 44 concentrations suggests that LV-WSOC here is 
likely associated with carboxylic acids in fine aerosol. Plots of d13C of LV-WSOC versus 
f44 exhibit random variation at the urban site and systematic trends at the rural sites. 
The systematic trends qualitatively agree with a simple binary mixture model of secon-
dary organic aerosol with background LV-WSOC with f44 of ~0.06 and d13C of -17‰ or 
higher. Comparisonwith reference values suggests that the source of background LV-W-
SOC is possibly primary emissions associated with C4 plants.

P2.52 - DEVELOPMENT AND EVALUATION OF A VEHICULAR EMISSIONS INVEN-
TORY BASED IN TRAFFIC COUNTS FOR METROPOLITAN REGION OF SÃO PAULO
SeRGio ibARRA eSpiNoSA; RitA yURi yNoUe; ANGel lidUViNo VARA VelA;
UNiVeRSidAde de São pAUlo;UNiVeRSidAde de São pAUlo;UNiVeRSidAde de São pAUlo;
sibarra@iag.usp.br;rita.ynoue@iag.usp.br;angel@model.iag.usp.br;

Thisstudy aims to develop and evaluate a new emissions inventory withvehicular flow 
road-per-roadpor Metropolitan Region of São Paulo andits evaluation and atmospheric 
simulation with WRF-Chem. The methodconsisted in a generalized linear model of vehi-
cle counts asdependent variable and type of road and hour as independentvariables. 
Poisson and negative binomial distributions wereconsidered for vehicucle counts dis-
tributions. The results show thatmerely the type of road gives significant estimates for 
every type ofvehicule for each hour. Further evaluation should be addressed inorder to 
incorporate other variables to the model, like congestion.

Introduction: The relationship between emissions inventories, meteorology andair quali-
ty has been widely studied (Andrade et al,2012). In order to obtain model of traffic coun-
ts, Zhong etal (2004 ) used an ARIMA . Zhao et al, (2004) used a regression modelto 
estimate annual average daily traffic. Considering this we developa traffic model relating 
type of road with Poisson distribution forvehicle counts (Zeileis et al, 2008). Later we 
used information of ofNational Department of Transit and Local Environmental Agency 
toobtain vehicular technology; and daily profile of traffic flowprovided by Maplink. For 
evaluationd WRF-Chem simulations wereperformed. Methodology: It was used genera-
lized linear modelswith Poisson distribution for the traffic count with independentvaria-
bles of type of road and hour of the day: log ( veh)=ß 0 +ß1 *TR+e: veh is traffic count, 
TR type of road (primary,secondary, tertiary, trunk and motorway). The traffic counts 
wereprovided Companhia de Engenharia de Tráfego for morning and eveningpeaks and 
contains cars, urban buses, trucks, motorcycles. Type ofroad was identified by Open 
Street Data. There are 206 traffic countsin São Paulo for the following hours: 08:00-
09:00. Results:The frota estimated was emissions estimated were 6.482.518 (veh)emit-
ting 1.468.959 (t CO/y), 558.889 (t NOx/y) and 328.884 (t COV/y),Conclusions The type 
of road is able for predicting the numberof vehícules. Nevertheless, the model would 
improve with congestion,land use and lanes per road. The east side of São Paulo down-
town hashigher emissions.
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P2.53 - A PRELIMINARY ASSESSMENT OF PARTICULATE AIR POLLUTION IN JED-
DAH, SAUDI ARABIA
ShedRACk R. NAyebARe; hAideR A. khwAJA; AzhAR SiddiqUe; miRzA m. hUSSAiN

UNiVeRSity At AlbANy, StAte UNiVeRSity of New yoRk; wAdSwoRth CeNteR, New yoRk StAte 
depARtmeNt of heAlth; UNit foR AiN zUbAidA RehAbilitAtioN & GRoUNd wAteR ReSeARCh, kiNG 
AbdUlAziz UNiVeRSity; wAdSwoRth CeNteR, New yoRk StAte depARtmeNt of heAlth

snayebare@albany.edu; khwaja@wadsworth.org.; azhars@uok.edu.pk; mmh07@health.
state.ny.us

Urban air pollution is rapidly becoming a major environmental concern worldwide, as 
it influences public health as well as local and regional weather/climate. Air pollution in 
Saudi Arabia is particularly an issue. Our study aimed to assess particulate air pollution 
in Jeddah city, Saudi Arabia and the associated morbidity due to cardiovascular and 
respiratory diseases. The 24-h levels of ambient fine particulate matter (PM2.5) were 
collected at a fixed site. We measured black carbon (BC) from PM2.5 filters using a dual
-wavelength optical transmissometer;  and trace metal elements using X-Ray Fluores-
cence spectrometry (XRF). Additional analyses for Ions and Cations (NO3– and SO42+) 
using ion chromatography (IC) are included as part of future research activities. The daily 
PM2.5 and BC levels showed significant temporal variability ranging from 23 – 186 µg/m3 
and 0.70 – 3.09 µg/m3, with respective average concentrations of 74.20 µg/m3and 1.53 
µg/m3. These PM2.5 levels exceeded the 24-h WHO guideline (20 µg/m3). Trace metals 
found to be in significantly higher concentrations included S, Si, Ca, Fe, Al, Cl, Na, Mg, 
K, and Pb, with average concentrations of 3.56, 2.40, 1.26, 0.96, 0.86, 0.70, 0.69, 0.35, 
0.34 and 0.27 µg/m3 respectively. Additionally, an Air Quality Index (AQI) was calcula-
ted for PM2.5 at Jeddah, with any PM2.5level beyond moderate, reported as a “level of 
health concern” (good: =12 µg/m3, moderate: 12.1–35.4 µg/m3, unhealthy for sensitive 
groups: 35.5 – 55.4 µg/m3, unhealthy: 55.5 – 150.4 µg/m3, very unhealthy: 150.5 – 250.4 
µg/m3, and hazardous: 250.5 – 350.4 µg/m3). Based on this AQI, there were 8% days of 
moderate air quality, 28% days of unhealthy air quality for sensitive groups, 55% days of 
unhealthy air quality and 9% days of very unhealthy air quality throughout the study pe-
riod. Our results suggest a significant contribution of industrial and auto-mobile sources 
to the overall PM2.5 emissions in Jeddah. In addition to monitoring mass concentrations, 
our study highlights the need for studying the chemical components of PM2.5 so as, to 
most effectively protect human health and the environment.

Key Words: Fine Particulate Matter (PM2.5), Black Carbon (BC), Air Quality Index (AQI), 
Particulate Air Pollution.

P2.54 - TRACE GASES SOIL EMISSIONS AND GLOBAL WARMING POTENTIALS FROM 
VENEZUELAN CORN FIELDS UNDER TILLAGE AND NO-TILLAGE AGRICULTURE
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ve;rrasse@ivic.gob.ve;herreraf@ivic.gob.ve;;

Developing-worldtropical agriculture is expanding rapidly; but little is known about its 
impacton atmospheric trace gas emissions, including both greenhouse gases (GHG) 
andsmog forming pollutants. This is crucial in Latin America and the Caribbean(LAC) 
because agriculture represents a key factor in regional food security andthe extension 
of arable land has increased in the past 50 years from 7 to 11 %of the global arable land 
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area. Also, in spite of LAC covering only 15% of theglobal arable land, its relative contri-
bution to the global N2Oemissions is about 10%. We evaluated the effect of agricultural 
management: till(T) and no-tillage (NT), on trace gases emissions (N2O, NO and CO2)
from Venezuelan corn fields at two of the largest cereal producer regions:Guárico and 
Portuguesa. Our results show that average emissions of NO and CO2were larger in T in 
comparison to NT sites, while N2O fluxes theopposite. We calculated the global warming 
potential (GWP) of these corn fieldsbased on soil greenhouse gases fluxes and CO2 emi-
tted during theproduction of applied N-fertilizer. We found that the major contribution 
of GWPfrom these soils was related to N-fertilizer CO2 emissions duringproduction. We 
also found, lower GWP for NT sites than for T sites by 17 %. Wesuggest that agriculture 
mitigation actions for tropical monocrop systemsshould aim the reduction of N fertiliza-
tion application and enhancement of NTagricultural practice. In spite of NT larger N2O 
emissions incomparison to T, the higher GWP found in T management are related to its 
largerCO2 emissions. Therefore, NT practices are more effective mitigationto climate 
change from these monocrop systems. In Venezuela 70% of agriculturalmanagement is 
NT, which implies that by using this practice alone in such highproportion, this country 
have a GWP reduction of 17 % than if only T practicewere used.

P2.55 - REACTIVE AND NON-REACTIVE TRACE GAS PROFILES WITHIN AND ABOVE 
AN AMAZONIAN RAINFOREST
StefAN Aiko wolff; iVoNNe tRebS; ANtoNio oCimAR mANzi; leoNARdo deANe de AbReU Sá; mAt-
thiAS SöRGel; xUGUANG Chi; ANA mARiA yAñez-SeRRANo

iNpA (iNStitUto NACioNAl de peSqUiSAS dA AmAzôNiA); CeNtRe de ReCheRChe pUbliC - GAbRiel 
lippmANN, depARtmeNt eNViRoNmeNt ANd AGRo-bioteChNoloGieS; iNStitUto NACioNAl de peSqUiSAS 
dA AmAzôNiA/ iNpA; iNStitUto NACioNAl de peSqUiSAS eSpACiAiS; bioGeoChemiStRy d
stefan.aiko@gmail.com; trebs@lippmann.lu; manzi@inpa.gov.br; leodeane@uol.com.br; 
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Theremote Amazonian rainforest is one of the last regions on earth with minimalan-
thropogenic influence. It is therefore ideal for studying trace gas exchangein a natural 
environment in absence of nearby emission sources. In 2011 a 80 mhigh walk up tower 
for atmospheric research was erected at the remote ATTO(Amazon Tall Tower Observa-
tory) site (02°08’38.8’’S, 58°59’59.5’’W). SinceApril 2012 mixing ratio gradients of H2O, 
CO2 and O3from 8 different heights between 0.05 m and 79.3 m were measured. During 
threecampaigns (Oct.-Dec. 2012, Oct-Nov 2013, Mar 2014) NO and NO2 wereadditionally 
measured. From a preliminary analysis, NO peaks above canopy inthe morning could be 
related to export of below-canopy air that was enriched inNOx and CO2 and depleted 
in O3.

Furthermore,simultaneous measurements of VOCs, NOx, O3 and severalaerosol proper-
ties were made in March 2014. These data will be used to identifydifferent regimes of O3 
destruction and formation within and abovethe canopy. Comparisons with data from the 
end of Sept. 2013 are used toinvestigate the differences in trace gas mixing ratios (air 
chemistry) andtheir relation to vertical transport between the dry and the wet season in-
Central Amazonia. In combination with the above mentioned quantities backtrajectories 
will be used to identify the influence of biomass burning on theformation of ozone at the 
ATTO site.
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P2.56 - MASS SPECTRAL OBSERVATIONS OF SUBMICRON AEROSOL PARTICLES 
AND PRODUCTION OF SECONDARY ORGANIC AEROSOL AT AN ANTHROPOGENI-
CALLY INFLUENCED SITE DURING THE WET SEASON OF GOAMAZON2014
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As part of GoAmazon2014, a high-resolution time-of-flight aerosol mass spectrometer 
(HR-ToF-AMS) was deployed to characterize the composition, size, and spectral markers 
present in submicron atmospheric aerosol particles at a site downwind of Manaus, Brazil, 
in the central Amazon basin. The focus was on the influence of biogenic-anthropogenic 
interactions on the measured aerosol particles, especially as related to the formation of 
secondary organic aerosol (SOA). Through a combination of meteorology, emissions, 
and chemistry, the research site was affected by biogenic emissions from the tropical 
rainforest that were periodically mixed with urban outflow from the Manaus metropo-
litan area. Preliminary results from 1 February to 31 March 2014 show that for the wet 
season, the PM1 mass concentration varied from 0.4 to 3.0 µg/m3 (5 to 95 percentile 
of distribution). The composition was dominated by organic species (80%), and sulfate 
(13%), followed by ammonium (4%), and nitrate (2%), most of which is estimated to be 
organic nitrates. The mass-diameter distribution of the particle population had a domi-
nant mode between 300 and 400nm (vacuum aerodynamic diameter, dva). At times, a 
smaller mode at dva between 100 and 150 nm was also present. Highly oxidized organic 
material was frequently observed, characterized by a dominant peak at m/z 44 that was 
on average 18% of the total organic mass spectrum. There was a diel trend in the ele-
mental oxygen-to-carbon (O:C) ratio, starting from a typical value of 0.6 in the morning, 
peaking at 0.7 in the afternoon, and returning to 0.6 at night.

The analysis of the results aims at delineating the anthropogenic impact on the measu-
rements. Multivariate statistical analysis by positive-matrix factorization (PMF) is applied 
to the time series of high-resolution organic particle mass spectra. The factors and their 
loadings provide information on the relative and time-varying contributions of different 
sources and processes affecting the organic component of the aerosol particle phase. 
Relationships between AMS results and measurements from co-located instruments that 
provide information on anthropogenic and biogenic gas and particle tracers are investi-
gated, toward the goal of improving the understanding of anthropogenic influences on 
the submicron atmospheric particle population.
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P2.57 - EMISSIONS FACTORS OF GASEOUS POLLUTANTS FROM FLEXIBLE-FUEL 
LIGHT-DUTY VEHICLES
thiAGo NoGUeiRA; pAmelA A. domiNUtti; Joel feRReiRA bRito; pAUlo edUARdo ARtAxo Netto; 
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This studyinvestigated the impact of vehicular fuels on the emission of unregulated (hy-
drocarbonsand aldehydes) and criteria air pollutants (THC – total hydrocarbons, NMHC 
– non-methanehydrocarbons, CO – carbon monoxide, NOx – nitrogen oxides), greenhou-
se gas (CO2)from a fleet of Flexible Fuel light-duty vehicles. Emission measurements 
wereperformed in triplicate over the ABNT NBR 6601:2005 driving cycle using achassis 
dynamometer for three different fuels in each of three vehicles. Thetest fuels included a 
gasoline blend S-800 (800 ppm Sulfur content) and S-50 (50ppm Sulfur content) with 
a 22% ethanol anhydrous content (namely gasohol), and hydratedethanol fuels (5.7 % 
water content). The hydrocarbon analysis wasperformed with a GC-FID system (Perkin 
Elmer). Gasohol S-800 showed the highest emission factors for almost all studied hydro-
carbons, especially benzene, 3-methyl-pentane,trans-2-hexene,cyclopentane, isopenta-
ne and methylcyclopentane inphase 1 of driving cycle. Gasohol S-50, in descendingor-
der of the hydrocarbons emission factors,include trans-2-hexene, methylcyclopentane, 
benzene, cyclopentane, n-undecane and cis-2-pentene. The sum of the characterized 
hydrocarbonsemissions were lower for ethanol biofuelfor the three vehicles tested, with 
higher emissionsfactors for m,-p-xylene,and other aromatics such as 1,2,4-trimethylben-
zene, o-xylene and m-ethyltoluene.On the other hand, ethanol biofuel showedthe hi-
ghest emission factors for CO, NOx, THC, NMHC, CH4  and aldehyde gases. Withthe 
use of ethanol biofuel there was a trend of increasing acetaldehydeemissions, while for 
gasohol no significant difference was observed between gasohol S-800 and S-50 in 
aldehydesemissions. CO2 emissions did not show any significant trends,and NOx emis-
sions were lower with the ethanol biofuel for all vehicles.

Acknowledgments: This workwas supported by FAPESP (Fundação deAmparo à Pesqui-
sa do Estado de São Paulo).

P2.58 - HISTORICAL TRENDS IN AEROSOL WATER IN THE SOUTHEASTERN UNITED 
STATES
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Particle-phase liquid water is a ubiquitous component of atmospheric aerosols and in-
fluences a variety of critical atmospheric processes, including light scattering, the hy-
drological cycle, aqueous chemistry, and particulate matter (PM) formation. Previous 
studies indicate that there have been major improvements in air quality in the southeast 
United States over the past decade due to reductions in anthropogenic emissions such 
as sulfur dioxide and oxides of nitrogen. Yet despite the abundance and importance 
of aerosol water, it is not routinely measured, and mass concentrations are not well 
known. Here we use the thermodynamic model ISORROPIA (v2.1) to estimate aerosol 
water mass concentrations from 2000-2010 in urban and rural locations using speciated 
ion and meteorological data from sites that are a part of the Southeastern Aerosol Re-
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search and Characterization (SEARCH) network. The purpose of this study is to better 
understand the historical trends of aerosol water in the southeastern United States in 
the context of improved air quality. Analysis in the region of the Southern Oxidant and 
Aerosol Study (SOAS) indicates decreases in aerosol water mass concentrations by 29%, 
60%,and 67% over the last decade for June, July, and August, respectively. The observed 
trends are consistent with the hypothesis that decreases in aerosol water may explain re-
cently noted reductions in organic mass concentrations despite no apparent decrease in 
biogenic volatile organic carbon precursor emissions. These results provide evidence for 
modulation of biogenically derived PM in the presence of anthropogenic perturbations.

P2.59 - CORRELATION BETWEEN THE CARBON STOCK PRESENT IN THE SOILS OF 
THE TIJUCA NATIONAL FOREST AND ON THE CAMPUS OF THE FEDERAL RURAL 
UNIVERSITY OF RIO DE JANEIRO AND EMISSIONS OF GREENHOUSE GASES.
ViCtoR SAtiRo de medeiRoS; mARCoS GeRVáSio peReiRA; ClAUdiNei de SoUzA GUimARãeS

pCeRJ; UNiVeRSidAde fedeRAl RURAl do Rio de JANeiRo; fedeRAl UNiVeRSity of Rio de JANeiRo

victorsatiro@yahoo.com.br; mgervasiopereira01@gmail.com; claudinei@eq.ufrj.br

Various studies conductedaround the world in recent years have had a great relationship 
between climatevariables influencing the rates of greenhouse gas emitted from the soil 
intothe atmosphere. Separate the effects of these factors is critical to understandthe dy-
namics of the forest ecosystem carbon underground. In Brazil thisbehavior has become 
increasingly important to the extent that the contributionsof greenhouse gases (GHG) 
are credited mostly to deforestation and theconsequent change of land use, agricultural 
activities and agriculture. Theobjective of this work is to estimate data on the stock of 
carbon in the soil andgreenhouse gases, mainly CO2, CH4 and N2Oemissions through 
the use of static cameras, controlling the flow and volume ofgases emitted and subse-
quently stored in Tedlar bags for were identified andquantified in gas chromatography. 
The areas of study are the National TijucaForest with abundant forest formation and 
higher level of ecological balancethe campus of the Federal Rural University of Rio de 
Janeiro with forestfragment in the initial stage of regeneration, used as pasture, com-
biningpoints of dense vegetation and open fields, and present areas with incidence ofhy-
dromorphic soils.

P2.61 - TRANSPORT OF FIRE PLUMES TOWARD THE ARCTIC USING GLOBAL MO-
DELLING
yoANN loNG; GéRAldiNe RéA; SolèNe tURqUety; CAtheRiNe Rio; ANNe CoziC; polARCAt teAm; 
JeAN-ChRiStophe RAUt; GéRARd ANCellet; kAthARiNe lAw;
eCole polyteChNiqUe, pAlAiSeAU, fRANCe;lmd;lmd;lmd;lSCe;CNRS;lAtmoS;lAtmoS;lAt-
moS-CNRS;
yoann.long@lmd.polytechnique.fr;geraldine.rea@lmd.polytechnique.fr;solene.turque-
ty@lmd.polytechnique.fr;Catherine.Rio@lmd.jussieu.fr;anne.cozic@lsce.ipsl.fr;jennie.tho-
mas@latmos.ipsl.fr;jean-christophe.raut@latmos.ipsl.fr;gerard.ancellet@latmos.ipsl.fr;ka

Boreal wildfires are recognized as an important seasonal source of pollutants in the 
Arctic. Fire smoke affects chemical and physical properties of the atmosphere at a wi-
derange of spatial and temporal scales, depending on the lifetime of emitted species 
and transport pathways. Quantification of fire influence in the Arctic is still uncertain, 
due to uncertainties in the amount of trace gas and aerosols emitted, their transport, 
and more specifically their injection height. To better characterize pollution in the Arctic 
and boreal fire emission influences on atmospheric composition several in situ field cam-
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paigns have been conducted in the recent years: ARCTAS and POLARCAT campaigns in 
2008; BORTAS in 2010. Furthermore, since a decade of satellite retrievals have provided 
information about fire characteristics (location, intensity and area burned), as well as 
fire plume composition (aerosols and trace gases). Here, we investigate the influence 
of pyro-convection on the vertical and horizontal structure of fire plumes, as well as the 
chemical composition during long-range transport.

Simulations are performed with the LMDZORINCA_v5 global chemistry transport model. 
This model includes a pyro-convection scheme that considers the fires intensity through 
Fire Radiative Power (FRP) and Burned Area (BA) global spaceborne measurements 
derived from MODIS instrument. We will present an evaluation of the simulations focu-
sing on two periods during 2008 (Mars-April and June-July), which were affected by 
significant fire emissions, against in situ aircraft and satellite observations (CALIOP and 
MISR for fire injection height and aerosol plume height and width, IASI CO for long-ran-
ge transport pathways). An evaluation of the importance of injection height in terms of 
transport pathways and ozone production is examined.

P2.62 - INTERCOMPARISON OF SECONDARY ORGANIC AEROSOL MODELS BASED 
ON SECONDARY ORGANIC AEROSOL TO ODD OXYGEN RATIO IN TOKYO
yU moRiNo; kiyoShi tANAbe; kei SAto; toShimASA ohARA

NAtioNAl iNStitUte foR eNViRoNmeNtAl StUdieS; NAtioNAl iNStitUte foR eNViRoNmeNtAl StUdieS; 
NAtioNAl iNStitUte foR eNViRoNmeNtAl StUdieS; NAtioNAl iNStitUte foR eNViRoNmeNtAl StUdieS 
(NieS)
morino.yu@nies.go.jp; tanabe@nies.go.jp; kei@nies.go.jp; tohara@nies.go.jp

Improvement of secondary organic aerosol (SOA) models is critical in order to accura-
tely understand behaviors and sources of atmospheric aerosols. Over the last decade, a 
number of SOA production pathways were newly found, and several new SOA models 
have been developed. However, comparative studies on performance of multiple SOA 
models are limited to date. In this study, results of five SOA models, including yield mo-
dels, a mechanistic model, a near-explicit model, and a volatility basis set (VBS) model, 
were compared. The model performance of the SOA models were evaluated by compa-
ring with the observed ratio of SOA and odd oxygen ([Ox] = [O3] + [NO2]). It has been 
shown that, in Tokyo, SOA correlated well with Ox, and thus, Tokyo is an appropriate re-
search field for this model intercomparison. All the five models showed similar results for 
gaseous species, including ozone, reactive nitrogen, hydroxy radical, and volatile organic 
species. By contrast, simulated SOA concentration largely varied among five models. 
VBS model well reproduced the observed SOA/Ox ratio, while other four models largely 
underestimated this ratio. Sensitivity of SOA/Ox ratio to input parameters, volatility dis-
tribution of SOA, and source contributions of SOA were also compared.
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P2.63 - MASS CONCENTRATIONS OF ORGANIC AEROSOL AND PM2.5 IN EAST ASIA 
REPRODUCED BY USING VOLATILITY BASE-SET APPROACH IN THE WRF-CHEM MO-
DEL
yUGo kANAyA; hitoShi mAtSUi; fUmikAzU tAketANi; xiAole pAN; yUiChi komAzAki; kohei ikedA; 
kAzUyo yAmAJi; z.f. wANG; limSeok ChANG; dAeil kANG; AkiNoRi tAkAmi; hiRoShi tANimoto;
JAmSteC;JAmSteC;JAmSteC;JAmSteC;JAmSteC;JAmSteC;kobe UNiVeRSity;iAp;NAtio-
NAl iNStitUte of eNViRoNmeNtAl ReSeARCh;NAtioNAl iNStitUte of eNViRoNmeNtAl ReSeARCh;NAtio-
NAl iNStitUte foR eNViRoNmeNtAl StUdieS;NAtioNAl iNStitUte of eNViRoNmeNtAl StUdieS;
yugo@jamstec.go.jp;matsui@jamstec.go.jp;taketani@jamstec.go.jp;xlpanelf@jamstec.
go.jp;komazaki-y@jamstec.go.jp;ikedak@jamstec.go.jp;kazuyo@maritime.kobe-u.ac.jp;-
zifawang@mail.iap.ac.cn;lschang@korea.kr;nierkang@korea.kr;takamia@nies.go.jp;tani-
moto@nies.go

additional co-author: Yutaka Kondo (Department of Earth and Planetary Science, Gra-
duate School of Science, The University ofTokyo, Japan) Reproducing chemical com-
position of fine aerosolparticles and their individual concentration levels over East Asia 
in the chemicaltransport models is urgently needed, to improve predictive capability 
of highconcentration episodes and to establish adequate countermeasures. Using tra-
ditionalgas/aerosol schemes, regional chemical transport models always underesti-
mated organicaerosol (OA) mass concentrations by around a factor of 5, as evaluated 
against ECOCobservations, during our field campaigns performed at Fukue Island in 
Japan(32.75°N, 128.68°E) in May 2009, Rudong in China (32.26°N, 121.37°E) inMay/June 
2010, and Jeju Island in Korea (33.35°N, 126.39°E) in October 2012. Herewe report that 
the volatility base-set (VBS) approach (Donahue et al., 2006) couldreasonably repro-
duce the observed levels of OA and its temporal variations inEast Asia in the WRF-
Chem model with a horizontal resolution of 60 km. Semi-/intermediatevolatile organic 
compounds were assumed to react with OH at a rate coefficientof 1 × 10-11 cm3 molec-1 
s-1 toproduce surrogate species with effective saturation concentrations lowered byan 
order of magnitude. The introduction of the VBS approach increased the model/obser-
vationratios of OA mass concentrations to 0.64–1.46, when OA/OC ratio was assumed 
tobe 2. It is implied that OH oxidation is highly efficient in converting organicgases to 
aerosols in this region. This is consistent with the facts that anAerodyne Aerosol Mass 
Spectrometer has recorded the organic mass fraction ofm/z 44 (f44) as high as 0.20, 
and that a constrained RACM2 box model simulationpredicted high daytime maximum 
and 24-hour average OH concentrations (7.3 and2.2 × 106 radicals cm-3, respectively) at 
Fukue in May2009. Also, the WRF-Chem model successfully reproduced concentration 
levels andvariations of water-soluble species (sulfate etc) and black carbon, suggesting 
superiorperformance in simulating PM2.5 mass concentrations as their sum values.

P2.64 - ISOPRENE OXIDATION PRODUCTS MEASURED BY SV-TAG REVEAL DIFFE-
RENCES IN CHEMISTRY AND PARTITIONING BETWEEN NATURAL AND POLLUTED 
ENVIRONMENTS
GAbRiel iSAACmAN; liNdSAy diANA yee; NAthAN m. kReiSbeRG; SUSANNe V. heRiNG; AlleN; SCot 
mARtiN; JoSe l. JimeNez; ANN mARie G CARltoN; ANtoNio oCimAR mANzi; RodRiGo AUGUSto feR-
ReiRA SoUzA;
UNiVeRSity of CAlifoRNiA, beRkeley;UNiVeRSity of CAlifoRNiA, beRkeley;AeRoSol dyNAmiCS iN-
C.;AeRoSol dyNAmiCS iNC.;UNiVeRSity of CAlifoRNiA At beRkeley;hARVARd UNiVeRSity;UNiVeRSity 
of ColoRAdo;RUtGeRS UNiVeRSity;iNStitUto NACioNAl de peSqUiSAS dA AmAzôNiA/ iNpA;UNiVeRSi-
ty of the StAte of AmAzoNAS;
gabriel.isaacman@berkeley.edu;lindsay.yee@berkeley.edu;nathan@aerosol.us;susan-
ne@aerosol.us;ahg@berkeley.edu;scot_martin@harvard.edu;jlj.colorado@gmail.com;-
carlton@envsci.ruters.edu;manzi@inpa.gov.br;souzaraf@gmail.com;
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Anthropogenic pollutants affect biogenic secondary organic aerosol formation through 
changing chemistry and reaction conditions, but the impacts and details of this interac-
tion are still poorly understood. Though extensive laboratory studies have characteri-
zed the oxidation chemistry of isoprene and monoterpenes undermost atmospherically 
relevant conditions, few time-resolved observational measurements of organic tracers 
are available to constrain the relative importance of chemical pathways. We present 
ambient hourly measurements of oxidation products of biogenic emissions in two lo-
cations: the Southeastern U.S. (SOAS 2013) and Amazonia, Brazil (GoAmazon 2014). In 
both of these measurement locations, high levels of biogenic emissions interact with 
occasional plumes from nearby cities, creating an ideal environment to study anthro-
pogenic-biogenic interactions in aerosol formation. A Semi-Volatile Thermal desorption 
Aerosol Gas chromatograph (SV-TAG) was modified to include simultaneous collection 
of particle-phase and total gas- and particle-phase compounds, as well as derivatization 
of hydroxyl groups prior to GC analysis to enable measurement of oxygenates. Using SV-
TAG, concentrations and gas-particle partitioning of a wide range of tracers were mea-
sured, providing ratios of tracers for different chemical pathways(i.e. with and without 
NOx influence) and an empirical comparison to traditional partitioning models. A large 
suite of co-located instruments measuring trace gases and particle properties provide 
additional insight into oxidation chemistry and anthropogenic influence. Generally, tradi-
tionally-used tracers are found to exist in the particle-phase more than that predicted by 
equilibrium partitioning, but most compounds are found in both phases. Methyl tetrols, 
an oxidation product of isoprene that forms through reactions with HOx, are traditionally 
considered to be primarily in the particle phase but are observed here to have a signifi-
cant day-time gas-phase component. The measured concentration of these products in 
both the gas- and particle-phase is found to be strongly correlated with particle-phase 
sulfate, indicative of anthropogenic influence in the formation or partitioning processes.  
Consequently, due in part to large differences in sulfur emissions, concentrations as well 
as partitioning ofmeasured isoprene products vary between the sites. We explore this 
dynamic further for traditional and new oxidation tracers of isoprene and monoterpenes 
to yield broader insight into the chemical processes behind biogenic SOA formation.

P2.65 - ORGANIC AEROSOL FORMATION IN THE HUMID, PHOTOCHEMICALLY-ACTI-
VE SOUTHEASTERN US: SOAS EXPERIMENTS AND SIMULATIONS
NehA SAReeN; ANN mARie G. CARltoN; bARbARA J. tURpiN;
RUtGeRS UNiVeRSity;RUtGeRS UNiVeRSity;RUtGeRS UNiVeRSity;
sareen@envsci.rutgers.edu;carlton@envsci.rutgers.edu;turpin@envsci.rutgers.edu;

Aqueous multiphase chemistry in the atmosphere has a substantial impact on the con-
centration, composition, and properties of organic aerosol, which affect climate and can 
lead to air quality changes that adversely impact human health and the environment.The 
chemistry is complex because of the variety of compounds present in the atmosphere 
and the phase transitions associated with multiphase reactions. Gas-phase precursors 
released from biogenic and anthropogenic sources are oxidized and fragmented forming 
water-soluble gases that can undergo reactions in the aqueous phase (in clouds, fogs, 
and wet aerosols) leading to the formation of secondary organic aerosols (SOAAQ). Re-
cent studies have highlighted the role of certain precursors like glyoxal, methylglyoxal, 
glycolaldehyde, acetic acid, acetone in the formation of SOAAQ. However, we do not yet 
know whether the predominant precursors have been identified and whether precursors 
yet unknown also play a crucial role in aqueous SOA chemistry.

In this study, atmospherically relevant mixtures of water soluble gases were scrubbed 
from the ambient air using mist chambers at Brent, Alabama during the SOAS field cam-
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paign. Four mist chambers in parallel collected ambient gases in a DI water medium at 
20-25 LPM with a 4 hr collection time. Total organic carbon (TOC) values in the daily 
composited samples ranged from 64-180 µM. Aqueous photooxidation experiments and 
control experiments were conducted with these mixtures in a newly designed cuvette 
chamber. OH radicals were formed in-situ in the chamber, continuously by H2O2 pho-
tolysis. Precursors and products of these aqueous OH experiments were characterized 
using ion chromatography (IC), electrospray ionization mass spectrometry (ESI-MS), 
and IC-ESI-MS. Results from experiments conducted on two days showed precursors to 
be primarily odd ions and in the positive mode ofESI-MS, indicative of the presence of 
alcohols, aldehydes, organic peroxides, and epoxides. Targeted precursor masses were 
fragmented using MS/MS to gain structural insights (such as functional groups and O:C, 
H:C, and N:C ratios) and identify possible compounds. Products were seen in the nega-
tive mode and included organic acids like pyruvate and oxalate. The results from this 
study will be used to better understand the precursors and cloud chemistry of these 
atmospherically-relevant mixtures. 

P2.66 - OZONE PRODUCTION DURING DISCOVER-AQ: RESULTS FROM A PHOTO-
CHEMICAL BOX MODEL
xiNRoNG ReN; wiNStoN lUke; JAmeS CRAwfoRd; GAo CheN; RUSSell diCkeRSoN;
UNiVeRSity of mARylANd;NoAA AiR ReSoURCe lAboRAtoRy;NASA lANGley ReSeARCh CeNteR;-
NASA lANGley ReSeARCh CeNteR;UNiVeRSity of mARylANd ColleGe pARk;
xinrong@atmos.umd.edu;Winston.Luke@noaa.gov;james.h.crawford@nasa.gov;gao.
chen@nasa.gov;russ@atmos.umd.edu;

Understanding of the non-linear relationship between ozone production and its precur-
sors is critical to develop an effective ozone control strategy. Sensitivity of ozone pro-
duction to nitrogen oxides (NOx) and volatile organic compounds (VOCs) is expected to 
vary from location to location and from different timed of a day. Very few studies have 
been conducted to examine this sensitivity in urban areas with many largely based on 
model analyses only. In this work, we investigate the spatial and temporal variations of 
ozone production and its sensitivity to NOx and VOCs using the data collected during 
the NASA DISCOVER-AQ study in three areas: Baltimore/Washington, California,and 
Houston, Texas.  An observation-constrained box model is used to study the photoche-
mical processes along the NASA P-3B flight tracks as well as at surface sites where the 
P-3B conducted spiral profiles. Ozone production rates are calculated at different loca-
tions and at different times of day and its sensitivity to NOx and VOCs is investigated.  In 
general, ozone production was sensitive to VOCs near the urban areas, while it became 
NOx sensitive in rural areas and downwind of the cities.  We also found that ozone pro-
duction wasgenerally sensitive to VOCs in the morning due to morning rush hour, while 
itbecame NOx sensitive inthe late morning and early afternoon.  Whenmeasurements 
were available, ozone production efficiency (OPE), defined as theratio of the ozone pro-
duction rate to the NOx oxidation rate, was also calculatedand its correlation with other 
parameters such as radical sources and NOx/NOy ratios is evaluated.  We found the 
OPE in Houston was about 2-3 times larger than that in the Baltimore/Washington area, 
suggesting very effective ozone production in Houston.  The resultsfrom this study, i.e., 
the spatial and temporal variations of O3 production sensitivity, can provide a scientific 
basis for policy-makers to develop a nonuniform emission reduction strategy for O3 
pollution control in urban areas. 
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P2.67 - IMPLEMENTATION OF THE CCATT-BRAMS MODEL IN CUBA FOR HIGH RESO-
LUTION NESTED DOMAINS
JoSé AleJANdRo RodRíGUez zAS; leoNoR mARiA tURtoS CARboNell; dAiNet SieRRA moNteS de 
oCA; heydi CoNtReRAS peRAzA;
CeNtRo de GeStióN de lA iNfoRmACióN y deSARRollo de lA eNeRGíA (CUbAeNeRGiA);CUbAe-
NeRGiA;iNStitUto SUpeRioR de teCNoloGiAS y CieNCiAS ApliCAdAS (iNSteC);iNStitUto SUpeRioR 
de teCNoloGíAS y CieNCiAS ApliCAdAS (iNSteC);
jzas@cubaenergia.cu;leonort@cubaenergia.cu;mjacas@instec.cu;hcontreras@instec.cu;

The air quality modeling is a big problem, which many countries around the world face, 
Cuba among them. In Cuba the use of the models as a cheaper and fast tools to estimate 
the air pollutant concentrations have particular importance due to the air quality-moni-
toring network capacities are very limited and with few possibilities of a future develo-
pment.

There is experience in the country in the use of the dispersion models, so screening as 
refined like AERMOD and CALPUFF, to assess the emission sources responsibility in the 
air pollution. Regarding photochemical models, typically used to diagnostic and forecast 
the impacts from all sources in the air quality of a region, the Environmental Impacts 
Department in CUBAENERGIA is pioneer of its use in Cuba. The first experience in the 
country was the implementing of the system WRF-Chimere using the MELCHIOR-2 che-
mical mechanism. The results were satisfactory in spite of this system is off-line and it 
does not consider important emission sources like biomass burning.

Currently, the objective is the implementation of the on-line models like CCATT-BRAMS 
and WRF-CHEM, adapted to Cuban conditions and including the main emission sour-
ces. This work presents the results of the CCATT-BRAMS implementation on Cuba for 
high-resolution nested domains (27, 9 y 3 km), using EDGAR v 4.2, normalized to Cuban 
Greenhouse National Inventories as input for anthropogenic emissions and RELACS che-
mical mechanism. The results are compared with those obtained with WRF-CHIMERE 
and with a previous implementation of the CCATT-BRAMS in the region, conducted in 
the Brazilian Center for Weather Forecasting and Climate Research for low resolution 
nested domains (60 km for the outer grid and 20 km for the inner grid), and using the 
previous version of EDGAR (3.2) (Sanchez Gacita, 2011). The first experiences in the WR-
F-Chem implementation also are presented.

P2.68 - SOURCES OF ATMOSPHERIC AEROSOL FROM LONG TERM OBSERVATIONS 
IN ATHENS, GREECE
deSpiNA pARASkeVopoUloU; eleNi liAkAkoU; ChRiStiNA theodoSi; eVANGeloS GeRASopoUloS; Niko-
lAoS mihAlopoUloS;
NAtioNAl obSeRVAtoRy of AtheNS;NAtioNAl obSeRVAtoRy of AtheNS - ieRSd;UNiVeRSity of CRe-
te - depARtmeNt of ChemiStRy;NAtioNAl obSeRVAtoRy of AtheNS - ieRSd;UNiVeRSity of CRete;
dparask@meteo.noa.gr;liakakou@meteo.noa.gr;c_theodosi@chemistry.uoc.gr;egera@
meteo.noa.gr;mihalo@chmeistry.uoc.gr;

Athens, the capital city of Greece, is subject to long range transported aerosols from 
discrete neighboring sources, in addition to significant local sources. This study pre-
sents the results of long term monitoring of fine (PM2.5) particulate matter chemical 
composition, in an urban background site in Athens - from May 2008 to April 2013.  
Chemical characterization was carried out on the acquired 1507 daily PM2.5 samples. 
Sunset Laboratory OC/EC Analyzer was used to determine organic and elemental car-
bon concentrations.Total organic Carbon analyzer was applied for the determination 
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of water soluble organic carbon concentrations while, main ions (Cl-, Br-,NO-3, SO4-2, 
PO4-3, C2O4-2,NH4+, K+, Na+, Mg+2, Ca+2)and elements (V, Cr, Ni, Cu, Zn, Cd and Pb) 
were analyzed by Ion Chromatography and Inductively Coupled Plasma Optical Emis-
sion Spectrometry (ICP-OES),respectively. Source apportionment analysis using Positi-
ve Matrix Factorization(PMF3) was applied, in order to estimate the mass contributions 
to ambient PM2.5concentrations, while air mass back–trajectories were used to assess 
probable source locations. Additional statistical tools, such as factor analysis with va-
rimax approach, have been implemented to the aerosol composition data for the fin-
gerprint identification. The dominant components of PM2.5 in Athens were secondary 
ions (sulphate, nitrate and ammonium) and carbonaceous material. Dust and sea-salt 
accounted for 18% and 3% of PM2.5 mass,respectively; whereas the estimated water 
content of aerosols accounts for 27%of the calculated fine fraction mass. Analysis of 
seasonal differences showed that wood combustion processes were largely responsible 
for fine particle air pollution episodes during winters in 2011-12 and 2012-13 while, Athens 
appears to be affected from distant sources throughout the whole period of the year 
with maximum during summer. 

P2.69 - PHOTOCHEMICAL AGING OF A-PINENE OZONOLYSIS SOA
eVANGeliA koSteNidoU; NiNGxiN wANG; mAGdA pSiChoUdAki; eVANGeloS loUVARiS; ChRiStoS kAlt-
SoNoUdiS; SpyRoS N. pANdiS;
iCe-ht foRth;CARNeGie melloN UNiVeRSity;UNiVeRSity of pAtRAS ANd foRth/iCe-ht;UNi-
VeRSity of pAtRAS ANd foRth/iCe-ht;UNiVeRSity of pAtRAS ANd foRth/iCe-ht;UNiVeRSity 
of pAtRAS;
vkostenidou@gmail.com;ningxinw@andrew.cmu.edu;mpsichoudaki@chemeng.upatras.gr; 
elouvaris@chemeng.upatras.gr;kaltsonoudis@chemeng.upatras.gr; 
spyros@chemeng.upatras.gr;

Secondaryorganic aerosol (SOA) is formed due to the condensation of the low volati-
leproducts of the volatile organic compounds (VOCs) oxidation on preexistingparticles. 
Monoterpene SOA may contribute up to 50% of the total organicaerosol (OA) in certain 
areas, with a-pinene being one of the most importantprecursors. Ambient OA is often 
dominated by oxidized OA (OOA) both in remoteand urban areas, as the oxidative na-
ture of the atmosphere (OH radicals) andthe photochemical conditions tend to age the 
OA. Atmospheric models sometimesunderestimate OA mass concentrations especially 
during summertime. Includinganthropogenic SOA aging (through OH radicals) has clo-
sed that gap betweenmodels and field observations better. However, when biogenic 
SOA aging throughOH radicals is taken account some models tend to overpredict the 
OA mass. Thus,there is a discrepancy between models and field measurements, which 
needs to beaddressed.

Inthis work laboratory chamber experiments were conducted in two smog chambers 
inorder to explore the changes of the biogenic SOA as they age by reacting with OHra-
dicals. a-pinene ozonolysis SOA were exposed to atmospheric levels of OHradicals pro-
duced by HONO or H2O2 under UV illumination.A suite of instrumentation was used to 
characterize both particle and gas phase:a High Resolution Aerosol Mass Spectrometer 
(HR-AMS) and a Scanning Mobility ParticleSizer (SMPS) measured the aerosol phase, 
while a Proton Transfer Reaction MassSpectrometer (PTR-MS), O3 and NOx analyzers 
monitored thegas phase species. A Cloud Condensation Nuclei Counter (CCNC) charac-
terized theCCN activity and a thermodenuder system was used for the measurement of 
the volatilitychanges.
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Ourresults indicate that the increase in the SOA mass due to the aging is lessthan 25%, 
which is lower than reported in the few previous studies. The resultsare sensitive to low 
levels of organic contamination from the distilled wateror from plastic parts of the injec-
tion system that react with OH producingorganic aerosol. The role of the OH exposure, 
source of OH, relative humidityand NOx levels have been quantified together with the 
correspondingchanges in O:C, particle hygroscopicity, and volatility.

P2.70 - AIR QUALITY AND CHANGING CLIMATE IN THE EASTERN US;
meliSSA dAy; beNJAmiN mURphy; SpyRoS pANdiS;
CARNeGie melloN UNiVeRSity;StoCkholm UNiVeRSity;UNiVeRSity of pAtRAS;
mdaylite@gmail.com;benjamin.murphy@itm.su.se;spyros@andrew.cmu.edu;

The chemical transport model PMCAMx-2008 was used to examine the effect of climate 
change on ozone and fine (under 2.5 micrometers) particulate matter (PM) in the East-
ern United States.  Meteorology from ten representative years in the 1990s (present-day) 
and ten from the 2050s (future) is used. Future climate is based on the Intergovernmen-
tal Panel on Climate Change (IPCC) A2 scenario. The Model of Emissions of Gases and 
Aerosols from Nature (MEGAN, v2.04) was added to provide meteorology-dependent 
biogenic emissions.  In this future climate, temperature increases almost everywhere, 
rainfall increases except in the Gulf of Mexico and the Midwest, wind decreases in the 
Gulf of Mexico but increases for land cells, and surface solar radiation decreases in the 
Midwest and the Atlantic but increases most other places.  As a result, PM2.5 increases 
by 9% on average across the domain, but behavior is more regionally variable, ranging 
from +13% in the Plains to -7% in the Northeast.  Lower wind speeds and reduced rainfall 
around the Gulf area result in lower deposition and higher concentrations for most PM 
components.  Sulfate and organic aerosol are responsible for most of the PM change. 
Biogenic OA emissions are affected primarily by precursor emissions and meteorology; 
anthropogenic OA emissions are also affected by decreases in ozone and OH in the 
Northeast and Texas.  Ozone increases by 4.7% on average, with a marked increase 
future MDA8 exceedance in the Northeast, Southeast, and Midwest.  Overall, model ad-
vancements have introduced more variability to the simulations that was not previously 
observed. Although there are slight air quality improvements on a PM basis in the North-
east, the future picture of air quality is not positive for either PM or ozone.

P2.71 - APPEARANCE AND BOUNCING BEHAVIOR OF AEROSOL PARTICLES COL-
LECTED DURING GOAMAZON2014: AN EARLY LOOK
peteR R. bUSeCk; koUJi AdAChi; zhAoheNG GoNG; AdAm p. bAtemAN; SCot mARtiN; GlAUbeR GUi-
mARãeS CiRiNo dA SilVA; pAUlo ARtAxo; ARthUR SedlACek;
ARizoNA StAte UNiVeRSity;meteoRoloGiCAl ReSeARCh iNStitUte;SChool of eNGiNeeRiNG ANd Ap-
plied SCieNCeS, hARVARd UNiVeRSity;SChool of eNGiNeeRiNG ANd Applied SCieNCeS, hARVARd UNi-
VeRSity;hARVARd UNiVeRSity;NAtioNAl iNStitUte foR AmAzoNiAN ReSeARCh [iNpA];iNStitUte of 
phySiCS, UNiVeRSity of SAo pAUlo;bRookhAVeN NAtioNAl lAboRAtoRy;
pbuseck@asu.edu;adachik@mri-jma.go.jp;zhgong@seas.Harvard.edu;abateman@
seas.harvard.edu;scot_martin@harvard.edu;glauber.cirino@gmail.com;artaxo@if.usp.
br;sedlacek@bnl.gov;

A snapshot of early transmission electron microscopy (TEM) results regarding aerosol 
particles collected during the GoAmazon2014 campaign shows that they consist of sea 
salt (sodium sulfate or chloride), primary biogenic and K-bearing organic material, min-
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eral dust, sulfates, and nano-sphere soot (ns-soot). Almost half the analyzed particles 
are sea salt, and K (as sulfate or organic material) occurs in about 80% of the particles. 
Mineral dust and primary bio-aerosol particles (e.g., pollen) comprise ~2% by number, 
and internally mixed ns-soot displays wide variations, ranging from 30 to 70% in number 
fractions.

Highly viscous particles have more gas-to-particle interactions than those with lower 
viscosity. In order to evaluate particle viscosity in ambient atmosphere, we compared 
aerosol particles 1) collected on a plate (non-rebounded), 2) bounced onto an adjacent 
sampling plate, and 3) collected using an impactor sampler. Preliminary results show 
that the rebounded particles had similar compositions to ambient particles, both of 
which were mostly internally mixed organic, sulfate, sea salt, and ns-soot. Judging from 
their compositions, these particles will be hygroscopic, suggesting that their rebound-
ing character and number will depend on the ambient relative humidity. The implication 
is consistent with the rebound fractions of bulk samples, which indicate high rebound 
fractions when relative humidity was low.

P2.72 - LONG TERM MEASUREMENTS OF CARBONACEOUS AEROSOLS OVER THE 
EASTERN MEDITERRANEAN AND BLACK SEA: PRIMARY VERSUS SECONDARY 
SOURCES
ChRiStiNA theodoSi; pAVloS zARmpAS; AikAteRiNi boUGiAtioti; mUStAfA koCAk; GeoRGe koUVAR-
AkiS; NikolAoS mihAlopoUloS;
UNiVeRSity of CRete - depARtmeNt of ChemiStRy;UNiVeRSity of CRete;UNiVeRSity of CRete;iNSti-
tUte of mARiNe SCieNCe;UNiVeRSity of CRete;UNiVeRSity of CRete;
c_theodosi@chemistry.uoc.gr;pzarmpas@gmail.com;kbougiatioti@gmail.com;muskocak@
yahoo.com;kouvarak@chemistry.uoc.gr;mihalo@chmeistry.uoc.gr;

Carbonaceous material constitutes an important fraction of aerosol mass.However its 
role in the Mediterranean and Black sea atmosphere is yet to beunravelled. This study fo-
cuses on12 years aerosol chemical composition measurements (2001-2013) at Finokalia 
aremote area representative of the E. Mediterranean. To understand the factorscon-
trolling aerosol chemical composition at this remote location, samples were simulta-
neously collected at several locationspotentially influencing Finokalia during a year pe-
riod (April 2009-February 2010). The areas studied compriseboth remote (Finokalia, 
Gökçeada), urban (Istanbul) and rural sites (Sinop, Erdemli). In total more than 3100 
samples were collected andanalyzed for organic,elemental carbon (OC and EC) and 
1500 for water-soluble organic carbon (WSOC).

Organic matter contributionaccounted for a significant part of the total PM10 mass 
(25.5±12.9%POM and 4.5±3.4% EC). OC/EC ratios are used to identify the nature ofcar-
bonaceous material. At the rural and remote sites this ratio wassignificantly higher than 
2; Finokalia (6.1), Gökçeada (5.6) and Sinop (6.9) denoting that OC is mostly ofsecond-
ary origin and highlights the presence of “aged” aerosols, throughout theyear. In Istanbul 
megacity the lower ratio (2.1) underlines the significantcontribution from local traffic-re-
lated or/and industrial originated sources.The significant correlation of OC and EC with 
nss K+, nitrate,oxalate and sulfate indicated that carbonaceous sources in Istanbul are 
mainlydue to fossil-fuel combustion and vehicular transport, while in rural andremote 
areas of Sinop and Finokalia from biomass burning.
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P2.73 - ATMOSPHERIC INPUT AND SOLUBILITY OF TRACE METALS OVER THE EAST-
ERN MEDITERRANEAN
pANAGiotA NikolAoU; NikolAoS mihAlopoUloS; mARiA kANAkidoU;
UNiVeRSity of CRete, heRAklioN, GReeCe;UNiVeRSity of CRete;UNiVeRSity of CRete;
pan_nicolaou@hotmail.com;mihalo@chmeistry.uoc.gr;mariak@chemistry.uoc.gr;

Atmospheric deposition is recognized, as an important source of nutrients, for the 
oceans. Recent works have highlighted that atmospheric inputs of nutrients and trace 
metals can considerably influence the marine ecosystem functioning at semi-enclosed 
or enclosed water bodies such as the eastern Mediterranean.

The current work aims to determine the sources and the factors controlling the variabil-
ity of nutrients and trace metals in the eastern Mediterranean. Special focus was given 
on trace metals solubility considered either as key elements for phytoplankton growth 
such as iron, phosphorus or inhibitors such as copper. This has been accomplished by 
analyzing size segregated aerosol samples PM10 and PM1 collected for an entire year, at 
Finokalia, a background site in Crete, Greece.

Aerosol species concentrations indicate an important day-to-day variability closely re-
lated to the influence of meteorological conditions and air masses origin. Sahara dust, 
the largest natural source of aerosols in the area was found to be an important factor 
controlling the levels of trace metals. For the majority of trace metals examined, their 
solubility was found to be closely related to pH and dust mass amount. More specifically 
solubility appears to be inversely related to the crustal elements levels, while it increases 
in acidic environment. The significance of our findings for the eastern Mediterranean Sea 
are presented and thoroughly discussed.

This research has been co-financed by the European Union (European Social Fund – 
ESF) and Greek national funds through the Operational Program “Education and Lifelong 
Learning” of the National Strategic Reference Framework (NSRF) - Research Funding 
Program: ARISTEIA – PANOPLY (Pollution Alters Natural Aerosol Composition: implica-
tions for Ocean Productivity, cLimate and air qualitY) grant.

SESSION 3: INTERACTIONS BETWEEN AEROSOLS, CLOUDS AND PRECIPITATION 

P3.1 - STUDIES OF AGEING PROCESSES IN ICE-FORMING AEROSOLS WITH SILVER 
IODIDE
AlekSei ShiliN

fedeRAl StAte bUdGetARy iNStitUtioN “ReSeARCh ANd pRodUCtioN ASSoCiAtioN “typhooN”
a@cloud-seeding.eu

When airborneor ground-based ice-forming aerosol generators are usedfor weather-
modification, rather a long time passes before the aerosol comesinto the targetzone.  
During this timethe ice-forming aerosol activity may  greatlydecrease.  This work is for 
determining the mechanism andpeculiarities ofAgI-containing aerosols ageing proces-
ses, on the basis ofwhich the developmentof compounds and generators designed for 
differentconditions of their use will bepossible.

Forthegeneration of aerosol three pyrotechnic compounds with equal amounts ofsilver-
but cardinally different composition were used: the hygroscopicconstituent ofthe com-
bustion products is presented by soluble components with J-ions,no soluble componen-
ts of J and without a hygroscopic constituent at all.
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Inrealsituation, changes of aerosol ice-forming properties as well as itsspectrum occur-
simultaneously. For estimation of aerosol ice nucleationproperties it would bedesirab-
le to compare their changes with aerosol spectrum. Then the changes in ice-forming 
properties canbe formalized as theconcentration of active sites on the particle surface 
(S).   If  Sis determined as the ratio of all active icenuclei to the total surface of allaerosol 
particles, one  can obtain the dependence of S on time atdifferenthumidity  for differen-
taerosols.

In theourexperiments it was found that for aerosols without soluble compounds of Jthe-
parameter S does not change with time and is constant at any humidity. Inotherwords, 
aerosol particles of this composition do not undergo ageingprocesses.Aerosols with so-
luble J- compounds are an exception ofthiscase. For them, after 60 minutes of staying in 
the medium with 80%humidity, Ssharply increases.

Based onthisinformation, it is possible to define some of the rules of optimizationforge-
nerators used during weather modification activities for obtaining morestablecharacte-
ristics of ice-forming aerosol in time. The study of suchprocesses isespecially important 
for the development of anti-hail ground-basedgenerators,because it takes several hours  
for  aerosolto  get into thetarget area.

P3.2 - MEASUREMENTS OF CLOUD RADIATIVE PROPERTIES IN THE AMAZON BASIN 
TO DERIVE CLOUD MICROPHYSICS
AlexANdRe limA CoRReiA; pAtRiCiA boNGioVANNi CAtANdi; ChRiStiAN lANG oSteRmAyeR; JoSe VAN-
deRlei mARtiNS;
UNiVeRSity of SAo pAUlo;iNStitUte of phySiCS of São pAUlo;UNiVeRSity of SAo pAUlo;UNiVeRSity 
of mARylANd, bAltimoRe CoUNty;
acorreia@if.usp.br;patricia.catandi@usp.br;christian.ostermayer@usp.br;martins@umbc.
edu;

Cloud microphysics andits interaction with aerosols is a key atmospheric process forwea-
ther and climate. Interactions between clouds and aerosols canimpact Earth’s radiative 
balance, its hydrological and energeticcycles, and are responsible for a large fraction of 
the uncertaintyin climatic models. On a planetary scale, the Amazon Basin is one ofthe 
most significant land sources of moisture and latent heat energy.Moreover, every year 
this region undergoes marked seasonal shifts inits atmospheric state, transitioning from 
clean to heavily pollutedconditions due to the occurrence of seasonal biomass burning 
fires,that emit large amounts of smoke to the atmosphere. These conditionsmake the 
Amazon Basin a special place to study aerosol cloudinteractions.

In this work we report onefforts to experimentally investigate the impact of aerosols 
uponcloud microphysics in Amazonia. Radiative properties of clouds, inthe visible wa-
velength range, near and thermal infrared were measuredin single convective clouds in 
the Amazon. From these measurements,performed on cloud sides, we intend to derive 
vertical profiles ofdroplet effective radius, of water and ice particles. These resultsare to 
be correlated with aerosol optical depth in the vicinity ofclouds, cloud top properties, 
and meteorological parameters retrievedfrom satellites and radiosondes. The measured 
maps of cloudbrightness temperature will allow building temperature vs. effectiveradius 
profiles for hydrometeors in single clouds. The results to beobtained will help foster the 
quantitative knowledge aboutinteractions between aerosols and clouds in a microphy-
sical level.These interactions are a fundamental process in the context of globalclimatic 
changes, they are key to understanding basic processeswithin clouds and how aerosols 
can influence them.
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P3.3 - PARTICULATE MATTER MEASURED IN CAMAGÜEY, CUBA DURING 2012 AND 
2013. CHEMICAL ANALYSIS AND SOURCE APPORTIONMENT STUDY.
boRiS bARJA GoNzález; JoRGe RoSAS SANtANA; JUAN CARloS ANtUñA mARReRo; ReNe eSteVAN 
ARRedoNdo; ANdReA ARANA; pAUlo ARtAxo; heNRiqUe bARboSA; SANdRA moGo; ViCtoRiA CA-
ChoRRo; ANGel de fRUtoS bARAJA

meteRoloGiCAl CeNteR of CAmAGüey; meteoRoloGiCAl CeNteR of CAmAGüey; meteoRoloGiCAl 
CeNteR of CAmAGüey; meteoRoloGiCAl CeNteR of CAmAGüey; AtmoSpheRiC phySiCS lAboRAtoRy. 
UNiVeRSidAde de São pAUlo; iNStitUte of phySiCS, UNiVeRSity of SAo pAUlo; AtmoSpheRiC phyS

bbarja@gmail.com; jrosas@cmw.insmet.cu; anadelia@caonao.cu; rene@cmaw.insmet.
cu; dea.arana@gmail.com; artaxo@if.usp.br; hbarbosa@if.usp.br; sipmogo@gmail.com; 
chiquicachorro@gmail.com; angel@goa.uva.es

Atmospheric aerosol particles were collected atCamagüey (21.42° N, 77.85° W, 122 m 
asl), Cuba, during 2012 and 2013, forinvestigating the particulate matter (PM) concentra-
tion and elemental composition.Samples were collected with a low volume particulate 
impactor twice a week witha collection time of 24 hours. Gravimetric analysis of the par-
ticulate matterfractions PM1 (PM<1 µm) was carried out for 185 samples. Results showed-
mean values of PM1 levels of 16.1 µg m-3 (std = 12.6 µg m-3),varying from2.5 µg m-3 to 
63.9 µg m-3.The behavior of PM1 concentration in the time is analyzed.

The same samples were used for the chemicalcomponent determination with Energy dis-
persive X-ray fluorescence (EDXRF)technique.  Equivalent black carbon(EBC).was mea-
sured by means of reflectance. Together with gravimetric mass ofthe deposited matter 
the identification of sources apportionment was possibleby use of Principal Component 
Analysis and Positive Matrix Factorization methods. Four sources have been identified 
byboth methods: marine salt aerosols, dust from earth surface, combustible, mixedin-
dustrial and contamination aerosols. But a different apportionment wasobtained by the 
methods. These results are showed and discussed.

There is a local and regional interest of theresults by the information on the characte-
ristics of the aerosols in themeasurement site. Also, the presented values could be used 
by those workingwith atmospheric dispersion models. Also, these data could be used as 
input in RegionalClimate Models

P3.4 - CHARACTERIZATION OF CIRRUS CLOUDS IN CENTRAL AMAZON (2.89° S 
59.97° W) USING A GROUND-BASED LIDAR SYSTEM
dieGo AlVeS GoUVeiA; heNRiqUe de melo JoRGe bARboSA; boRiS bARJA;
UNiVeRSidAde de São pAUlo;UNiVeRSidAde de São pAUlo;iNStitUto de meteoRoloGíA de CUbA;
diegoalvesgouveia88@gmail.com;hmjbarbosa@gmail.com;Havana;

Cirrus cloudshave been recognized as important agents of the climate system as they 
cansigni?cantly alter the radiation balance of the atmosphere. Despite beingrelatively 
transparent to solar radiation (optical depth < 3.0), they trapthe infrared radiation that 
would be lost to space, and thus have a positiveradiative forcing. They are found near 
the tropopause and are formed mainly bynon-spherical ice crystals, with a lifetime that 
can go from hours to a fewdays. Its importance grows due to its large coverage area. The 
global cirruscover has been estimated to be about 20-25% and their occurrence can be 
morethan 70% over the tropics. In this paper, we report on tropical cirrus cloudscharac-
teristics as measured by a Lidar station operational in the centralAmazon region since 
2011. An automated algorithm for the detection of cirrusclouds was developed, which 
is used to determine the clouds geometricalproperties. The transmittance of the lidar 
signal was used to derive the cirrusoptical depth. The Klett and Raman methods were 
used to derive thebackscattering coe?cient and to estimate the lidar-ratio of the cirrus 
clouds.As the results from the ?rst two years of measurements (2011-2012), we foundthat 
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the occurrence of cirrus clouds was approximately 71.0% of the total timeof observation, 
and approximately 24.2% of all cirrus were subvisual (t<0.03),40.7% were thin cirrus 
(0.03<t<0.3) and 35.1% were cirrus stratus(t>0.3). The average values of the cirrus base 
and top altitudes were 12.4±2.4kmand 14.3±2.2km, respectively, being found at tempera-
tures down to -90°C theyreside most frequently near the tropopause. The lidar-ratio was 
estimated as20.0±6.8sr, indicating a mixed composition of thick plate and long column 
icecrystals. The behavior of these quantities with respect to temperature wasstudied. 
The diurnal cycle of the frequency and altitude, during both summerand winter, indicate 
anvil outflow to be the most important generationmechanism.

P3.5 - UNDERSTANDING CLOUD CONDENSATION NUCLEI MIXING STATES FROM 
FLOW TUBE EXPERIMENTS
diep VU; ShAokAi GAo; JeffRey R. pieRCe; AkUA ASA-AwUkU

UNiVeRSity of CAlifoRNiA, RiVeRSide; phillipS 66 ReSeARCh CeNteR; ColoRAdo StAte UNiVeRSity; 
UNiVeRSity of CAlifoRNiA, RiVeRSide

dvu010@ucr.edu; Shaokai.Gao@p66.com; jeffrey.pierce@colostate.edu; akua@engr.ucr.edu

Cloud condensationnuclei (CCN) data analysis of single component aerosols, such as 
ammoniumsulfate, (NH4)2SO4, are well understood. Theactivation of a single known 
component yields a simple sigmoidal activationcurve. However ambient aerosols ge-
nerally exist as complex heterogeneousmixtures of organic and inorganic species. CCN 
data sets from ambient andchamber studies, which consist of these aerosol mixtures, 
may not show  a single clean activation curve but insteadcan exhibit multiple activation 
curves not associated with doubly chargedparticles.

To characterize andmodify mixing states, a new laminar flow tube apparatus has been 
developed tocontrol the extent of mixing of organic and inorganic fractions. Increasing 
theresidence time can increase the extent of internal mixing. Preliminary datasuggests 
that aerosol water is a significant factor;  under dry conditions, theaerosols were exter-
nally mixed and humid conditions promoted internal mixing. Forexample, (NH4)2SO4 and 
C4H6O4(succinic acid) when dry, maintain an external mixture, multiple activationcurves 
are constant, and can be reproduced with Köhler theory. Wehave successfully recreated 
data sets yielding multiple activation curves bymixing multiple compounds that are repre-
sentative of different anthropogenicand biogenic sources in the flow tube. The data agree 
well with KöhlerTheory and single parameter (kappa) theory thermodynamic predictions 
of dropletactivation. Data sets are also compared with a diffusion based coagulation parti-
clemodel to predict mixing behavior. The method of analysis and the effect ofmixing states 
of multiple components on the supersaturated hygroscopicproperties of aerosols are pre-
sented. Results suggest that the aerosol morphology can be observed in CCNactivation 
data and can be revisited in complex aerosol data sets to understandthe extent of mixing.

P3.6 - EXPLAINING THE EFFECT OF WATER ACTIVITY ON ICE NUCLEATION
doNifAN bARAhoNA;
NASA GoddARd SpACe fliGht CeNteR;
donifan.o.barahona@nasa.gov;

Ice nucleation determines the presence of cirrusclouds at low temperature, and the gla-
ciation level of mixed-phase clouds. Itis a fundamental atmospheric process regulating 
many important pathways in thehydrological cycle. Over the recent decade water acti-
vity, rather than thedroplet composition, has been identified as the main determinant of 
icenucleation rates, both for homogeneous and heterogeneous freezing. Unlikehomo-
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geneous freezing which occurs spontaneously within the cloud droplet,heterogeneous 
ice nucleation is catalyzed by the presence of an ice nucleus.The marked effect of water 
activity on ice nucleation has been studiedprimarily on an experimental basis. Howe-
ver theoretical models, andparticularly thermodynamic models, able to independently 
explain observednucleation rates are lacking. This work introduces for the first time 
aphenomenological framework describing the effect of water activity on icenucleation. 
Its efficacy is demonstrated for homogeneous ice nucleation. Theextension of the fra-
mework to the study of heterogeneous ice nucleation in theimmersion freezing mode is 
discussed and analyzed. The new framework representsan independent approach to ice 
nucleation, still simple enough to be applied inatmospheric models of cloud formation.

P3.7 - HOW EFFECTIVE ARE SOA TO ACT AS ICE NUCLEI?
dUpliSSy JoNAthAN; SipilA mikko; petAJA tUUkkA; kUlmAlA mARkkU

Uhel; Uhel; Uhel; Uhel
jonathan.duplissy@cern.ch; mikko.sipila@helsinki.fi; tuukka.petaja@helsinki.fi; markku.
kulmala@helsinki.fi

How ice nuclei activate? Why some activate and some not? Why some activate, but then 
do not activate again? Does charge help on activating ice nuclei? What are the abilities 
of secondary organic aerosol formed in boreal environment, or aerosol present in artic 
region to act as ice nuclei? To tackle some of these questions, we have built several ho-
memade ice nuclei counters (INC). The design is based on the Portable Ice Nuclei Coun-
ter (PINC)developed at ETHZ Zurich, Switzerland. These INCs are conceived to measure 
continuously over a great area of the European Nordic country. An inter-comparison will 
be performed prior of the deployment of the counter in the fields. In this presentation we 
will present the concept and design of these INC, the result of the inter-comparison and 
the first result from measurement which will be performed in a boreal forest environment 
(Hyytiala, Finland).

P3.8 - IMPACS OF BIOMASS BURNING AEROSOLS, SURFACE ALBEDO CHANGE AND 
WATER VAPOR ON THE SHORTWAVE RADIATION BALANCE OF THE AMAZÔNIA
eliSA thome SeNA; pAUlo ARtAxo; AlexANdRe limA CoRReiA;
UNiVeRSity of SAo pAUlo;iNStitUte of phySiCS, UNiVeRSity of SAo pAUlo;UNiVeRSity of SAo pAUlo;
elisats@if.usp.br;artaxo@if.usp.br;acorreia@if.usp.br;

Simultaneous CERES and MODIS sensors retrievals were used to calculate the changes 
in radiation fluxes resulting from deforestation in the Amazon during the dry seasons 
from 2000 to 2009. The direct radiative forcing (RF) of biomass burning aerosols and 
the RF due to surface albedo changes, triggered by deforestation in the Amazonia, were 
calculated.

The mean direct RF of aerosols at the top of the atmosphere (TOA) during the biomass 
burning season for the 10-year period was -5.2 ± 2.6 W/m². The spatial distributions of 
the direct radiative forcing of aerosols over the Amazon Basin show that for high con-
centrations of aerosols, the daily average of the RF at the TOA can reach high values 
of up to -30 W/m². The impact of aerosols over different surface types was analyzed, 
indicating that the direct RF is systematically more negative over forest than over cer-
rado areas. Model results were validated with AERONET measurements with very good 
agreement.

The mean annual land use change RF, due to deforestation, in Rondônia was determined 
as -8.1 ± 1.0 W/m². Biomass burning aerosols impact the radiative budget for approxima-
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tely 2-3 months per year, whereas the surface albedo impact is observed throughout the 
year. Because of this seasonality, the estimated impact in the Amazonian annual radiati-
ve budget due to surface albedo change is much higher than the annual average impact 
due to aerosol emissions.

The influence of deforestation in the atmospheric water vapor content, and its impact 
in the radiative budget, was assessed using water vapor column measurements obtai-
ned by AERONET sunphotometers. It was observed that the column water vapor is on 
average smaller by around 10% of the total column water vapor over deforested areas 
compared to forested areas. The effect of reducing atmospheric water vapor column 
contributes to an increase in the upward shortwave radiative flux at the TOA. The large 
radiative forcing values obtained in this work indicate that deforestation could have 
strong implications on convection, cloud development and the ratio of direct to diffuse 
radiation fluxes, which affects the carbon uptake by the forest.

P3.9 - AEROSOLS, CLOUDS AND CLIMATE CHANGE: NEW BIOGENIC AND ANTHRO-
POGENIC SOURCES FOR SECONDARY AEROSOLS IN POLAR REGIONS
ellA-mARiA kyRö; Veli-mAtti keRmiNeN; petAJA tUUkkA; Aki ViRkkUlA; kUlmAlA mARkkU

UNiVeRSity of helSiNki; UNiVeRSity of helSiNki; Uhel; fiNNiSh meteoRoloGiCAl iNStitUte; Uhel
ella-maria.kyro@helsinki.fi; veli-matti.kerminen@helsinki.fi; tuukka.petaja@helsinki.fi; 
aki.virkkula@fmi.fi; markku.kulmala@helsinki.fi

Both northern and southern polar regions are verysensitive to the ongoing climate chan-
ge. The changes in the interactionsbetween the atmosphere, biosphere and cryosphere 
have also inevitableconsequences to global climate. Aerosol-cloud-climate interactions 
pose thelargest uncertainties related to estimating our future climate. In order to quan-
tifythese, one needs to know how the sources of aerosols will change in the future.Our 
studies have shown that both biogenic (Kyrö et al., 2013a) andanthropogenic (Kyrö et al., 
2013b) precursors for secondary aerosols andvapours contributing to their growth up to 
CCN are subject to change in thepolar regions in the future.

Firstly, increasing temperature exposes groundvegetation and forms meltwater ponds in 
glaciated and snow covered areas duringthe summertime. This increases the emissions 
of biogenic volatile organiccompounds, which in turn may increase the formation and 
growth of secondaryorganic aerosols and finally, increase the concentration of potential 
CCN and thushave an impact on climate. It has been shown that this feedback mecha-
nism is importantin producing CCN at least in summertime continental ice sheets (Kyrö 
et al.,2013a).

On the other hand, rapidly shrinking Arctic sea ice attractsmore maritime activity as it 
opens up new, faster shipping routes and allowsoil and gas drilling from new areas. The 
increased human activity brings moreanthropogenic SO2 emissions to the Arctic. Increa-
sed sulphurpollution has the potential to increase new particle formation (NPF) throu-
ghincreased amount of H2SO4 but on the other hand, consequentiallyincreased conden-
sation sink disfavours NPF and subsequent growth. In areas withhigh sulphur pollution 
but low background aerosol concentrations, the firstmechanism is the dominating one, 
and the trends in NPF and CCN are governed bythe trends in biogenic emissions, human 
activity and cleaning of theanthropogenic emissions (Kyrö et al., 2013b).

Both of these feedback mechanisms need to be takeninto account when assessing the 
future aerosol climatic effects in polarregions. Also, the upcoming changes in the atmos-
pheric transport and aerosolremoval need to be considered.

Kyrö et al., ACP,13:3527-3546, 2013a, Kyrö et al., ACPD, 13:30721-30763, 2013b.
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P3.10 - RAIN CHEMISTRY AND CLOUD COMPOSITION AND MICROPHYSICS IN A 
TROPICAL CLOUD FOREST UNDER THE INFLUENCE OF AFRICAN DUST
elViS toRReS delGAdo; CARloS J. VAlle díAz; dARRel bAUmGARdNeR; williAm h. mCdowell; 
olGA l. mAyol bRACeRo;
UNiVeRSity of pUeRto RiCo;UNiVeRSity of pUeRto RiCo;dmt;UNiVeRSity of New hAmpShiRe;UNi-
VeRSity of pUeRto RiCo Rio piedRAS;
elvis.torres810@gmail.com;cj.vallediaz@gmail.com;darrel.baumgardner@gmail.com;Bill.
McDowell@unh.edu;omayol@ites.upr.edu;

It is knownthat African dust travels long distances from its emission source, but not mu-
chis understood about how the aging process that takes place during transportchanges 
dust particles properties, and how the presence of this dust affectscloud’s composition 
and microphysics. In summer 2013, as part of the Puerto Rico African Dust and Cloud 
Study(PRADACS) and in order to improve our understanding of the role of long-range-
transported African dust (LRTAD) in cloud formation processes in a tropicalcloud forest 
in the Caribbean region, we sampled at two stations, Pico del Este(PE, 1051 masl) and 
the nature reserve of Cabezas de San Juan (CSJ, 60masl).  In both stations we monito-
redmeteorological parameters. At CSJ, we measured light absorption and scatteringat 
three wavelengths (467, 528 and 652 nm). At PE we collected cloud and rainwaterand 
monitored cloud microphysical properties. We used a hotwire liquid watercontent sen-
sor (LWC-100) and a backscatter cloud probe (BCP), to investigatehow parameters such 
as the liquid water content, droplet size distribution,droplet number concentration, ef-
fective diameter and median volume diameterbehave under the presence and absence 
of African dust. Data from aerosolmodels, satellites, and back-trajectories were used 
together with CSJmeasurements to classify air masses and samples collected at PE in 
the presenceor absence of dust. Soluble ions, insoluble trace metals, pH and conductivi-
tywere measured for cloud and rainwater. Results showed that the averageconductivity 
of cloud water in the presence of LRTAD was almost twice (81.1 mS/cm) as those in the 
absence of LRTAD(47.7 mS/cm) andon rainwater we saw a slight increase on average 
conductivity in the presenceof LRTAD (15.0 mS/cmvs 12.8 mS/cm). Measurementsof pH 
showed a slight difference (not larger than 11%) in the presence andabsence of dust for 
both cloud and rainwater. Detailed results on the chemicalcomposition of clouds and 
rainwater, on cloud microphysics, and on how theseproperties are affected in the pre-
sence of dust events will be presented at themeeting.

P3.11 - ANALYSIS OF COMBINED MAX-DOAS MEASUREMENTS, SCIATRAN SIMULA-
TIONS AND AERONET
éRiCo AUGUSto leiVA; máRCiA Akemi yAmASoe; RobeRto feRReiRA doS SANtoS

iNStitUto de AStRoNomiA, GeofíSiCA e CiêNCiAS AtmoSféRiCAS, UNiVeRSidAde de São pAUlo-USp, 
São pAUlo-Sp, bRAzil; UNiVeRSity of São pAUlo/USp; UNiVeRSidAde fedeRAl de RoRAimA -RR
erico.leiva@gmail.com; marcia.yamasoe@iag.usp.br; roberto.ferreira@ufrr.br

MAX-DOAS measurements performed at different geometries under smoky and cloud-
free conditions at Campo Grande – MS - (-20.44º, -54.65º) were analyzed. The measu-
rements comprised spectral radiances in the 176.99 to 895.65 nm interval at 0.197 nm 
resolution. A spectral fitting based on Beeŕ s Law and taking into account all absorbing 
gases in a given spectral region was applied to the data. As a result, the differential slant 
column density (DSCD) was estimated, i. e. integrated concentrations along the effective 
radiation path of several atmospheric trace gases. In the present work, O4 dimer was 
analyzed to retrieve aerosol information, since its vertical profile is practically constant 
throughout the day and its absorption bands are very well defined in the visible spectral 
region. For each geometry of observation, and incorporating aerosol optical properties 
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derived from AERONET, simulations were performed varying the vertical profile, the 
aerosol optical properties and surface albedo. The simulations outputs were compared 
with the observed data, in terms of relative intensity (ratio of intensity at a given eleva-
tion/off-axis and the intensity at the zenith) and DSCD’s O4. The atmospheric circulation 
pattern over South America during winter and spring seasons enables the aerosol trans-
port from biomass burning regions (mainly from Southern portion of the Amazon Basin 
and eastern Bolivia and Paraguay) to regions further south in the free troposphere. The 
analysis of vertical profile aimed to verify such transport.

P3.12 - ICE 1H CRYSTAL STABILITY AND GROWTH IN THE PRESENCE OF GLYOXAL 
SECONDARY ORGANIC AEROSOL AND CARBON DIOXIDE
eVANGeloS dASkAlAkiS; mARioS hAdJiChARAlAmboUS; feVRoNiA ChARAlAmboUS;
CypRUS UNiVeRSity of teChNoloGy;CypRUS UNiVeRSity of teChNoloGy;CypRUS UNiVeRSity of teCh-
NoloGy;
evangelos.daskalakis@cut.ac.cy;ma.hadjicharalambous@edu.cut.ac.cy;fm.charalam-
bous@edu.cut.ac.cy;

Ice is one of the most abundant materials on earth and plays an important role in the mi-
crophysics of formation of high altitude cirrus and polar stratospheric clouds, as well as 
the maturity of thunderstorms. Organic Matter (OM) adsorption on ice surface affects its 
melting as well as growth dynamics [1]. Several studies address this issue mainly for long 
chain alcohols and organic acids, while the effects of water soluble organic compounds 
(WSOC) are highly obscure at the moment. We report on ice 1h stability and growth in 
the presence of the ubiquitous atmospheric trace gas glyoxal along with Secondary Or-
ganic Aerosol (SOA) also in the presence of Carbon Dioxide.

OM is treated as adsorbed phase onto large ice 1h crystals up to 2000 water molecules. 
The crystals undergo phase transitions under superheating [2] and supercooling condi-
tions [3] by Molecular Dynamics (MD) simulations. Glyoxal SOA exert diverse effects on 
the ice 1h lattice to promote stability or crystal collapse, while their solubility and dyna-
mics are strongly influenced by the presence of CO2. We propose that aqueous chemis-
try in wet aerosols has a strong effect on the microphysics of cloud formation and we 
also discuss the implications of the CO2 nucleation in the form of “bubbles”in the liquid 
phase. This latter is a direct result of the dissolved CO2 in frozen cloud drops coming out 
of equilibrium as temperature increases in the transition to rainwater. Simulations in the 
atomic scale provide a valuable insight into a deeper understanding of a rather compli-
cated process involving surface-active species.

1.  Koop, T. Z.Phys. Chem. 2004, 218, 1231-1258.

2. Mochizuki,K.; Matsumoto, M.; Ohmine, I. Nature.  2013, 498, 350-354.

3. Pluharova´,E.; Vrbka, L.; Jungwirth, P. J. Phys.Chem. C. 2010, 114 (17), 7831-7838.
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P3.13 - THEORETICAL INVESTIGATION OF INTERACTION OF ORGANIC ACID AND 
AMMONIA WITH HYDRATION OF 0 TO 6 WATER MOLECULES
fei xU; weN xU; qiNGzhU zhANG; ReNyi zhANG

ShANdoNG UNiVeRSity; depARtmeNt of AtmoSpheRiC SCieNCe, texAS A&m UNiVeRSity; eNViRoNmeNt 
ReSeARCh iNStitUte, ShANdoNG UNiVeRSity; depARtmeNt of AtmoSpheRiC SCieNCe, texAS A&m UNi-
VeRSity

xufei@sdu.edu.cn; wxu@chem.tamu.edu; zqz@sdu.edu.cn; zhang@ariel.met.tamu.edu

Aerosols have significantly impact on ambient air quality, atmospheric visibility, human 
health and climate change,especially in recent years haze pollution has become one of 
serious environmental problems in China, and nucleation is the key step in the formation 
of aerosols, which is the formation of molecular clusters through hydrogen bonding and 
proton transfer process. Sulfuric acid and ammonia are the common nucleation pre-
cursors, however the traditional H2SO4-H2O and H2SO4-NH3-H2O nucleation theory 
over or low estimate the nucleation rate, so some other candidate mechanisms inclu-
ding the organic acid enhanced nucleation are proposed. However,due to the limit of 
current instrument, the microscopic mechanism of nucleation of organic acid is unclear, 
and experimental and observational results are not coincident,which seriously affects 
the aerosol pollution control. In this study, the ternary hydrated sulfuric acid/succinic 
acid with ammonia clusters have been investigated using high-level quantum chemical 
calculations and molecular modeling methods, and the clustersof sulfuric/succinic acids 
with ammonia containing hydration of up to 6 water molecules are studied. In the first 
step, the configuration of molecular clusters is searched via the Amorphous Cell and the 
Simulated Annealing methods.In the second step, the lowest energy conformers are se-
lected on the basis of the conformer structures obtained form the first step and higher 
level calculations are performed at PW91PW91/6-311++G(2d,2p). We find that all the hy-
drated sulfuric acid-ammonia-water clusters exhibit proton transfer from sulfuric acid to 
ammonia, but proton transfer just occur in clusters of succinic acid and ammonia with 
n (n>=5) molecules of water,which shows the acid-base ion pairs are stabilized by water 
molecules through hydrogen bonding interaction. For sulfuric acid the maximum Gibbs 
free energy change of the reaction is reached when ammonia is hydrated with 6 molecu-
les of water and sulfuric acid is anhydrated. For succinic acid, the maximum Gibbs free 
energy change of reaction is reached when both succinic acid and ammonia are all hy-
drated. The average interaction energy of sulfuric/succinic acids with ammonia indicates 
they contribute to the nucleation and formation of nanoparticles in the atmosphere, and 
hydration plays an important role in the nucleation.

P3.14 - MICROPHYSICAL EFFECTS IN CLOUD LIFE CYCLE DUE TO ANTHROPOGENIC 
CHANGES IN PARTICLE POPULATION OBSERVED IN THE CONTEXT OF GOAMAZON 
EXPERIMENT
heNRiqUe bARboSA; theotoNio pAUliqUeViS; Joel feRReiRA bRito; pAUlo ARtAxo; ;
AtmoSpheRiC phySiCS lAboRAtoRy. UNiVeRSidAde de São pAUlo;depARtAmeNto de CiêNCiAS exAtAS e 
dA teRRA, UNiVeRSidAde fedeRAl de São pAUlo (UNifeSp);UNiVeRSity of SAo pAUlo;iNStitUte of 
phySiCS, UNiVeRSity of SAo pAUlo;;
hbarbosa@if.usp.br;theotonio@gmail.com;jbrito@if.usp.br;artaxo@if.usp.br;;

The effects of aerosol particles on cloud microphysical properties, cloud cover, precipi-
tation, and regional climate are significant. The Amazon region is particularly susceptible 
to changes in number-diameter distributions n(d) of the atmospheric particle population 
because of the low background concentrations and high water vapor levels, indicating a 
regime of cloud properties that is highly sensitive to aerosol microphysics. Present and 
future anthropogenic activities can significantly alter the number-diameter distribution 
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that prevails under natural conditions. At present time, the prevailing distribution n(d) 
undergoes rapid transient changes between wet season and dry season as well as when 
affected by biomass burning. There are also possible secular trends in n(d) related to 
economic development. The climatic implications are profound, ranging from modu-
lation of local precipitation intensity to modifying large-scale circulations and energy 
transport associated with deep convective regimes. Moreover, any changes in tropical 
precipitation can have significant, potentially global consequences because of non-li-
near multiscale interactions of tropical waves with precipitation in the Amazon.   In this 
paper, we present our first modeling results of how variability in the n(d) of the particle 
population for natural and polluted conditions as well as variability in the intrinsic effec-
tive hygroscopicity k of the particles affects cloud properties. A data set of the number-
diameter distribution n(d) of the aerosol particle population under variable natural and 
polluted conditions obtained at ground level was analyzed (at GoAmazon-T3, T2 and T0 
sites). An additional data set was obtained from two cloud condensation nuclei counters 
coupled to differential mobility analyzers (at GoAmazon-T3 and T0 sites). From these 
data sets, the size-resolved effective hygroscopicity parameter k was obtained. Based 
on the data sets of n(d) and k, microphysical modeling was conducted for different case 
studies.   In the case of the Amazon basin, clouds are in the particle-limited regime due 
to the pristine condition of unperturbed atmosphere. A particle-limited regime means 
that for modest to vigorous updrafts the cloud droplet number concentration (CDNC) 
is dominated by CCN number instead of updraft velocity. Our simulations show that the 
observed increase in aerosol particle number concentration inside the pollution plume 
of Manaus, typically [CCN]~150 => 1500 #/cm3 and [CN]~800 =>12000 #/cm3, shifted 
the activation mechanism to an updraft-limited regime, similar to other continental sites.

P3.15 - RADIATIVE EFFECTS OF AEROSOLS VERSUS CLOUDS ON KEY TROPOSPHE-
RIC OXIDANTS IN GLOBAL MODELS
hoNGyU liU; miAN ChiN; dAVid CoNSidiNe; JAmeS CRAwfoRd; hUiSheNG biAN; bRyAN dUNCAN; JoSe 
RodRiGUez; SUSAN StRAhAN; StepheN StReeNRod; meGAN dAmoN; RobeRt yANtoSCA

NAtioNAl iNStitUte of AeRoSpACe/NASA lANGley ReSeARCh CeNteR; NASA GoddARd SpACe fli-
Ght CeNteR; NASA heAdqUARteRS; NASA lANGley ReSeARCh CeNteR; UNiVeRSity of mARylANd, 
bAltimoRe / NASA GSfC; NASA GoddARd SpACe fliGht CeNteR; NASA GoddARd SpACe fliGht 
CeNteR; UN

Hongyu.Liu-1@nasa.gov; Mian.Chin-1@nasa.gov; david.b.considine@nasa.gov; james.h.
crawford@nasa.gov; huisheng.bian-1@nasa.gov; bryan.n.duncan@nasa.gov; jose.m.ro-
driguez@nasa.gov; susan.e.strahan@nasa.gov; stephen.d.steenrod@nasa.gov; megan.r.
damon@nasa.gov; yantosca

Aerosols and clouds affect tropospheric photochemistry through absorbing and/or scat-
tering solar radiation that determines photolysis frequencies (J-values). There is synergy 
between the effects of clouds and absorbing aerosols when they are located in the same 
layer or clouds are located below the aerosols. Since the distribution and optical pro-
perties of clouds in current climate models have large uncertainties, understanding this 
synergistic impact is important for improving our understanding of the effect of aerosols 
in these models. In this study, we compare and contrast the radiative effects of aerosols 
and clouds and quantify their synergistic impact on key tropospheric oxidants in two 
global 3-D chemistry and transport models (GMI and GEOS-Chem). The GMI model is 
driven by the NASA GEOS1-STRAT DAS (data assimilation system), fvGCM, GISS II’ GCM, 
and GEOS-4 DAS meteorological data sets, which feature significantly different verti-
cal distributions of clouds. GEOS-Chem is driven by the NASA GEOS-5 DAS data set. 
While GMI uses global monthly mean fields for 1996-1997 of dry aerosol mass from the 
GOCART model, GEOS-Chem includes aerosol chemistry coupled with ozone-NOx-hy-
drocarbon chemistry. Model aerosol and cloud optical depth fields are evaluated against 
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the satellite retrieval products from the Moderate Resolution Imaging Spectroradiometer 
(MODIS). Model results indicate that both aerosols and clouds have modest radiative 
effects on the global ozone burden. While the radiative effects of aerosols on hydroxyl 
radical (OH) are much smaller than those of clouds in most of the free troposphere, 
their (negative) effects are comparable near the surface at the northern mid-latitudes. 
We show that aerosol effects are enhanced (reduced) above (below) the low level thick 
clouds over those under cloud-free conditions, and high clouds reduce cloud-aerosol 
synergistic effects. A regional analysis of such synergistic effects as well as the impact of 
cloud vertical distribution on the synergism will also be discussed.

P3.16 - DEVELOPMENT OF A REGIONAL CHEMICAL TRANSPORT MODEL WITH SIZE
-RESOLVED AEROSOL MICROPHYSICS AND ITS APPLICATION ON AEROSOL NUM-
BER CONCENTRATION SIMULATION OVER CHINA
Jie li;
iNStitUte of AtmoSpheRiC phySiCS, ChiNeSe ACAdemy of SCieNCeS, beiJiNG, ChiNA;
lijie8074@mail.iap.ac.cn;

An advanced particle microphysics (APM) model has been incorporatedinto a regional 
chemical transport model (NAQPMS) to simulate the seasonalvariation of particle number 
concentrations over China in 2007 for the firsttime. The NAQPMS+APM can reproduce 
the particles number concentrations at remote, suburban sites and urban sites reasonably.
Most of modeled values were within a factor of two of observations. The simulation indica-
ted that particles numberconcentration was significantly higher in southeastern China than 
that in northwestern China. Monthly mean numberconcentration can be over 20000 cm-3 
in mostpolluted regions in southeasternChina while the value is generally below 7000 
cm-3 in northwesternparts of China. Higher numberconcentration occurred in January 
while lower value occurred in April and July. In heavily polluted regions, like Sichuan Basin 
and central-easternChina, primary particles dominated particles number, while secondary 
particlesaccount for most of particles number over relative clean areas by thenucleation 
process. The area over which secondary particlesdominated showed distinct seasonal va-
riation and its spatial pattern wascoupled with primary particles distribution which was 
strongly influenced bythe meteorological conditions, e.g., East Asia Monsoon.

P3.17 - STUDY OF AEROSOL OPTICAL DEPTH IN THE BRAZILIAN SEMIARID REGION 
USING 500 NM, 670 NM AND 870 NM BANDS FOR SUN PHOTOMETER CALIBRATION
João GUAlbeRto de CeRqUeiRA JR; JoSé heNRiqUe feRNANdez; JUdith JohANNA hoelzemANN; NeU-
SA mARiA pAeS leme; CRiStiNA tobleR de SoUSA RAe

iNpe  (NAtioNAl iNStitUte foR SpACe ReSeARCh); ppGCC/UfRN; ppGCC/UfRN; NoRtheASt 
ReGioNAl CeNteR, NAtioNAl iNStitUte foR SpACe ReSeARCh – CRN/iNpe; iNStitUto NACioNAl de 
peSqUiSAS eSpACiAiS  iNpe
jgcjunior@gmail.com; jhenrix@gmail.com; judith.hoelzemann@ccet.ufrn.br; neusa_
paesleme@yahoo.com.br; cristina.tsr@gmail.com

Aerosol Optical Depth (AOD) measurements are animportant parameter to quantify the 
distribution of aerosols in the atmosphere.Due to the high costs of commercial moni-
toring instruments, a portable sunphotometer was developed, operating in four bands, 
with two bands in the visiblespectrum and two in near infrared. The instrument calibra-
tion process isperformed by applying the classical Langley Method. Application of the 
Langley’smethodology requires a site with high optical stability during themeasuremen-
ts, which is usually found in high altitudes. However, far from beingan ideal site, Harrison 
et al. (1994) report success with applying the Langleymethod to some data for a site in 
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Boulder, Colorado. Recently, Liu et al.(2011) show that low elevation sites, far away from 
urban and industrialcenters can provide a stable optical depth, similar to high altitudes. 
In this studythe feasibility of applying the methodology in the semiarid region was inves-
tigatedby studying the stability of optical depth for several periods of the year. Inthe pre-
sent study of the optical depth stability in the semiarid region ofnortheastern Brazil mea-
surements occurred during the dry season in australsummer, when the native vegetation 
naturally dries, losing all leaves. Thevariation of the extraterrestrial constant V0 reached 
desirablevalues in all three bands that were studied, i.e., the achieved results withthe V0 
combination of eleven days of measurements. The data weredistributed during some 
days in December 2012 and September 2013 and we found asmaller V0 variation than 
those achieved by calibration laboratories.However, the constant V0 presented some 
changes due to AODvariability. The results indicate thatthe calibration site needs to be 
better characterized with studiesin more favorable periods, soon after therainy season.

P3.18 - CLOUD EFFECTS ON SOLAR RADIATION ATSURFACE IN CAMAGÜEY [21.42 
°N, 77.85 °W],CUBA.
JoRGe RoSAS SANtANA; boRiS bARJA GoNzález;
meteoRoloGiCAl CeNteR of CAmAGüey;meteRoloGiCAl CeNteR of CAmAGüey;
jrosas@cmw.insmet.cu;bbarja@gmail.com;

The cloud effects on solarradiation at Camaguey [21.42 °N, 77.85 °W], Cuba, were stu-
died from ground-based solar irradiancies measurementsand clouds reports from acti-
nometric observations during 1981 to 2010.Shortwave Cloud radiative forcing (SWCRF) 
and effective transmittance (ET) atthe surface were computed. Actinometric measure-
ments with solar disk total orpartially obstructed by clouds were used to obtain SWCRF 
and ET. Clouds effecton shortwave diffuse radiation (ED) is obtained with the irradiance 
in presenceof clouds in the sky, not only solar disk obstructed by clouds. There were 
usedtwo methods to compute solar net irradiances for clear sky conditions. SWCRFand 
ET were estimated using the clear sky irradiance from the mean diurnalcycle of global 
solar irradiance for each month.

After analysis 44761 cases of SWCRFand ET was determined to all cloud types com-
binations. The mean values of SWCRF(ET) for all clouds were -385.6W/m2 (30.2 %) to 
overall period, -396.2 W/m2 (29.6 %)during the rainy season and -379.1 W/m2 (30.3 %) 
in the little rainyseason. SWCRF have the maximum at 12 hour and the minimum at the 
extreme hoursof day. ET is less sensitive to solar zenith angle change with the maximum 
at11 hour. Cumulonimbus (Cb) cloud type has the highest instantaneous effect onsolar 
radiation. However, the maximum mean values mean SWCRF (ET) were -417.6 W/m2 
(28.7 %) to the cumulus cloudtype (Cu), due their highest frequency during the year. 
Altocumulus-Cirrus(Ac-Ci) combination has the smallest mean effect on solar radiation 
with SWCRF(ET) values of -200.5 W/m2 (45%).

For ED 8005 cases were retrieved. For all cloud typesED have a mean value of 0.33 per 
cloud amount unit. The minimum value was inAugust and July with 0.23; the maximum 
value was in October and January with0.37. Diurnal cycle shows the maximum at 11 hou-
rs and minimum at 17 hours. Stratocumuluscloud type (Sc) has the highest effect and 
Cirrus cloud type (Ci) has thelowest effect on shortwave diffuse radiation in surface with 
ED mean value of0.41. and 0.24, respectively.
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P3.19 - MEASUREMENTS OF INORGANIC COMPONENTS AND BC IN CLOUD-WATER 
AND RAINWATER AT A HIGH ALTITUDE STATION IN WEST INDIA.
kRiShNAkANt bAbANRAo bUdhAVANt; p.S.p. RAo; p. d. SAfAi ; leNNARt GRANAt; CARoliNe leCk; 
heNNiNG Rodhe

mAldiVeS ClimAte obSeRVAtoRy-hANimAAdhoo, Rep of mAldiVeS; iNdiAN iNStitUte of tRopiCAl me-
teoRoloGy, pUNe, iNdiA; iNdiAN iNStitUte of tRopiCAl meteoRoloGy, pUNe, iNdiA; StoCkholm UNi-
VeRSity, depARtmeNt of meteoRoloGy, StoCkholm, SwedeN; StoCkholm UNiVeRSity,
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Abstract: Data from a ground-based cloud-water collection system intercepting water 
from clouds at a mountain field station, Sinhagad near Pune in India are presented. This 
study was part of an Indo-Swedish Collaboration Project on Atmospheric Brown Clou-
d-Asia (ABC-A). Cloud-water and rainwater (wet-only) samples were collected during 
June 2007- Dec. 2010. Concentrations of major anions and cations were determined. 
Ion concentrations were generally higher (NO3_, about 8 times;  SO4 2-and K+, 5 times;  
NH4+, 4 times and Cl-,Na+, Ca2+, Mg2+ 3 times) in cloud-waters samples than in rainwa-
ter samples collected during the same days. The average pH of cloud-water samples was 
6.0 with about 20% of the values below 5.6 and only 4% less than 5.0. Despite high con-
centrations of SO42-and NO3- the cloud water samples were on average not more acidic 
than rainwater samples. This is different from most of the other studies of cloud-water 
composition which have noted a substantially higher acidity (i.e. lower pH) in cloud-wa-
ter than in rainwater. The slightly alkaline (pH> 5.6) nature of the cloud-water samples 
is mainly due to the presence of soil derived calcium carbonate in quantities more than 
enough to neutralize the acids or their precursors. A separation of the cloud-water data 
into trajectory groups showed that samples in air-masses having spent the last few days 
over the Indian sub-continent were in general more acidic (due to anthropogenic emis-
sions) than those collected during days with air-masses of marine origin. A high correla-
tion mutually between Ca2+, Na+, NO3-and SO42- makes it difficult to estimate the con-
tribution to SO42- from different sources. Anthropogenic SO2- emissions and soil dust 
may both give important contributions. A preliminary evaluation will also be presented 
of measurements of BC in cloud-water and rainwater.

Keywords: Rainwater;  Inorganic ions;  Acidic deposition;  pH;  Black Carbon

P3.20 - SOURCES OF CARBONACEOUS AEROSOLS OVER SOUTH ASIA USING YEAR
-ROUND RADIOCARBON METHODOLOGY: BIOMASS BURNING OR FOSSIL FUELS?
kRiShNAkANt bAbANRAo bUdhAVANt; AUGUSt ANdeRSSoN; CARme boSCh; mARtiN kRUSå; eleNA ki-
RilloVA; RebeCCA J. SheeSley; p. d. SAfAi; p.S.p. RAo; öRJAN mikAel GUStAfSSoN;
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Abstract: Black carbon (BC) aerosols formed by incompletecombustion of fossil fuels, 
biofuel and biomass exert a large warming impact on regional climate and mayseverely 
impact respiratory health. Short-term campaign observations using natural abundance 
14C of BCindicate that biomass combustion (contemporary 14C) may rival the contri-
butionsfrom fossil fuel combustion (14C extinct). This study reports the firstyear-round 
14C-based source apportionment for Asia, from both a receptor sitein W India (Sinha-
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gad, SINH, a hilltop outside Pune) and from the MaldivesClimate Observatory at Hani-
maadhoo (MCOH, a super-observatory receptor siteover the Indian Ocean).  Improved-
source-related physical and chemical characterization of the carbonaceous aerosols is 
an important step to reduce thecurrent uncertainty in their effects on radiative forcing 
as fossil fuelderived BC may have twice the effect. Accurate top-down source appor-
tionment is a key foundation for targetedmitigation actions and serves to “ground truth” 
predictions from technology-based“bottom-up” emission inventories, which carry large 
uncertainties both w.r.t.activity and emission factors for S Asia. Our 14C-based results 
show that biomass/biofuelproduces 52 ± 8% of the BC emitted from South Asia (average 
for both SINH andMCOH). The overall average contributions of biomass/biofuel burning 
to OC were81% at SINH and 70% at MCOH. The mean OC/EC ratios were 8.0 ± 5.4 and 
7.5 ± 11 at SINH and MCOH, respectively  Our 14C-based results for EC and OCthus show 
a much larger role for biomass and biofuel burning, compared withearlier top-down 
studies, while attenuating the biofuel influence relative tobottom-up suggestions. Dual 
isotopic probing, combining ?14C with d13C,further highlights biomass combustion. The 
d13C suggests that woodfuel and other C3 plants are complemented by C4sources(such 
as from agricultural slash-and-burn practices) as substantialcontributors. Improvedsour-
ce apportionment of S Asia BC aids both mitigation actions and assessmentof climate 
effect.

Keywords:Radiocarbon;Organic carbon; Elemental carbon; Source apportionment; Bio-
mass

P3.21 - TOWARD THE MINIMAL REPRESENTATION OF THE AEROSOL MIXING STATE
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Onechallenge in the simulation of atmospheric aerosols is the representation ofparticle 
composition. Tracking the composition of individual particles iscomputationally expen-
sive, so global models make some assumption about theaerosol mixing state, that is, the 
manner in which chemical species aredistributed across the particle population. In this 
study, we use aparticle-resolved aerosol model to identify the minimal representation of 
themixing state needed to accurately model climate-relevant properties.

Theevolution of the aerosol mixing state was simulated in a series of scenarioswith Part-
MC-MOSIAC. Each simulation started with a full external mixture of twoparticle types: 
pure black carbon, representing fresh combustion emissions, andhygroscopic backgrou-
nd aerosol comprised of ammonium sulfate. As thesimulations proceeded, we computed 
cloud condensation nuclei concentrations andaerosol absorption for the same particle 
population, but with differentrepresentations of the aerosol mixing state. The size distri-
bution and bulkaerosol composition was the same for all treatments, and they differed 
only inthe assumed distribution in chemical species between individual particles.

The internal mixture approximation,the simplest mixing state representation, was sui-
table for modeling cloudcondensation nuclei activity of aged aerosol, and under many 
atmosphericconditions, particles become internally mixed with respect to their hygros-
copicproperties after only an hour of aging. On the other hand, average error inabsorp-
tion from internal mixture approximations ranged from 20-25%, butabsorption could be 
modeled with high accuracy if we modeled different particletypes as with separate clas-
ses and assumed internal mixing within each class.
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P3.22 - ESTIMATING CLOUD DROPLET EFFECTIVE RADII THROUGH THE GLORY EF-
FECT USING A CONVENTIONAL RGB CÂMERA
pAtRiCiA boNGioVANNi CAtANdi; AlexANdRe limA CoRReiA;
iNStitUte of phySiCS of São pAUlo;UNiVeRSity of SAo pAUlo;
patricia.catandi@usp.br;acorreia@if.usp.br;

Using an RGB camera in an airplane we flew overthe Amazon Basin and observed the 
Glory Effect occurring on the topof clouds with nearly monosized cloud droplets. Throu-
gh the analysis of the scattered solar radiation the clouddroplet effective radius was 
inferred.Simulating the Glory Effectwith the online software package IRIS, considering 
only the red color(630±50nm), we obtained a relation between the droplet radii and the 
rainbowaperture angle. With a calibration of our RGB camera, which relatesthe pixel of 
the image with the solid angle viewed by the instrument,we were able to derive a relation 
that immediately converts thedistance, in pixels, from the center of the Glory to the first 
redring in the picture, to the droplet radii simulated by the software.For instance, in one 
of this pictures, we estimated a 12µmdroplet radius for a homogeneous cloud. This result 
is consistentwith other results found in the literature for this kind ofconditions.Analyzing, 
in the same region, the droplet radii formany clouds in different heights, and comparing 
them with theirtemperature measured by a thermal camera, our goal is to build atypical 
thermodynamic profile of clouds in the region and comparethis information with other 
published results.

P3.23 - HYGROSCOPIC BEHAVIOR OF AEROSOLS OVER SAO PAULO METROPOLITAN 
AREA
pAtRiCiA feRRiNi RodRiGUeS;  edUARdo lANdUlfo;  fAbio J. S. lopeS;  wAlteR m. NAkAemA;  Re-
NAtA fACUNdeS dA CoStA;  ANdReS bedoyA;  mARíA JoSé GRANAdoS-mUñoz;  JUAN lUiS GUeRReRo

-RASCAdo

ipeN; iNStitUto de AStRoNomiA, GeofíSiCA e CiêNCiAS AtmoSféRiCAS; 1.
Instituto de Astronomia, Geofísica e Ciências Atmosféricas, Universidade de São Paulo
-USP, São Paulo-SP, Brazil; IPEN - Instituto de Pesquisas Energéticas e Nucleares; Cen-
tro de Lasers e Aplicações, Instituto de Pesquisas Energéticas e Nucleares (IPEN); Escu

Keywords: Raman LIDAR, Water Vapor, hygroscopic growth.

The determination of the water vapor content in the atmosphere using LIDAR systems is 
being demonstrated to be very useful, as LIDARs can operate continuously.The Raman 
LIDAR has the ability of determining the water vapor mixing ratio (WVMR) using the ra-
tio between the signal backscattered by water molecules and nitrogen molecules in the 
atmosphere, and this information can be used to derive the relative humidity (RH) profile 
using temperature from other co-located instruments or models. In conditions in which 
a large increase of the RH in a well-mixed atmosphere is verified, the changes in aero-
sol properties are due to the water uptake and the hygroscopic behavior of the aerosol 
population can be derived. The Raman LIDAR presents many advantages in this study, 
because the laser can operate in conditions of relative humidity next to saturation and 
under unperturbed atmosphere conditions.

In São Paulo, the IPEN LIDAR Group is running a Raman LIDAR with three channels since 
January 2012: 355 nm and the corresponding Raman wavelengths 387nm (nitrogen)and 
408nm (water vapour), providing information of the water vapor mixing ratio.The values 
obtained are calibrated using independent calibration, such as a lampand co-located 
radiosoundings.

In this work, we present a case study of determination of the hygroscopic growth factor 
(f(RH)) of aerosols over São Paulo in September 2012 , using a well-known methodology 
from literature. The Lidar was used to derive the RH and the result were compared with 
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the radiosounding, showing good agreement. The f(RH)also showed good agreement 
with data found in literature for the same type of aerosol. We include a discussion of the 
limitations and future applications of this methodology.

P3.24 - NEW PARTICLE FORMATION IN AMAZON: CLOUDS, RAIN AND IONS
RAdoVAN kReJCi; modRiS mAtiSANS; peteR tUNVed; hANNA mANNiNeN; JohN bACkmAN; lUCiANA VA-
RANdA Rizzo; pAUlo ARtAxo; eRik SwietliCki; petAJA tUUkkA; kUlmAlA mARkkU;
StoCkholm UNiVeRSity;StoCkholm UNiVeRSity;StoCkholm UNiVeRSity;UNiVeRSity of helSiNki;UNi-
VeRSity of helSiNki;fedeRAl UNiVeRSity of São pAUlo;iNStitUte of phySiCS, UNiVeRSity of SAo 
pAUlo;lUNd UNiVeRSity;Uhel;Uhel;
radek@itm.su.se;modris.matisans@itm.su.se;peter.tunved@itm.su.se;hanna.manninen@
helsinki.fi;john.backman@helsinki.fi;luvarizzo@gmail.com;artaxo@if.usp.br;erik.swietli-
cki@nuclear.lu.se;tuukka.petaja@helsinki.fi;markku.kulmala@helsinki.fi;

New aerosol particle formation in tropics, including Amazonia, have been in focus for 
several decades. Observations indicate absence of large scale regional nucleation events 
known mainly from mid-latitudes. Currently it is accepted that aerosol particles in tropics 
are formed at high altitudes in upper troposphere predominantly in outflow from deep 
convective clouds. Then they consequently grow by condensation and coagulation into 
Aitken mode aerosol. By large scale subsidence they are transported downwards and 
entrained into boundary layer. Here we present new possible mechanism of new particle 
formation associated with convective clouds and rain. We have analyzed measurements 
of ultra-fine particle size distributions together with air ions in the Amazon rainforest 
environment.  Almost every convective precipitation event is associated with strong pro-
duction of atmospheric ions of few nanometer in size. Intensity of ion production is pro-
portional to precipitation intensity. We combined aerosol size distributions observed by 
Scanning Mobility Particle Sizer (SMPS) and ion measurements from Neutral cluster and 
Air Ion Spectrometer (NAIS). Process based aerosol dynamics model CALM was used 
to simulate evolution of newly formed ions. Observed ion concentrations reached more 
than 100 000 cm-3, which corresponds to production rate around 100 cm-3 s-1. These 
ions with mean size around 4 nm within few hours decrease rapidly in concentration and 
through self-coagulation and consecutive growth form around1000 particles per cubic 
centimeter of mean size around 20 nm. Aerosol size distribution measurements from 
Amazonia show erratic occurrence of short bursts of new aerosol with mean size around 
20 nm. Using year-long observations we show that frequency occurrence of these burs-
ts is closely linked to diurnal cycle of convective precipitation over rainforest. Thus we 
propose hypothesis that convective clouds and rain are at the same time sink for aerosol 
particles due to wet removal and also source of new particles through rain driven ion 
induced nucleation.
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P3.25 - WHAT IS THE PRIMARY CAUSE OF THE OBSERVED WIDESPREAD INCREA-
SES IN PRECIPITATION INTENSITY?
RUN liU; ShAw CheN liU; RAlph J. CiCeRoNe; CheiN-JUNG ShiU; JUN li; JiNGli wANG; yUANhANG 
zhANG

pekiNG UNiVeRSity; ReSeARCh CeNteR foR eNViRoNmeNtAl ChANGeS, ACAdemiA SiNiCA; NAtioNAl 
ACAdemy of SCieNCeS; ReSeARCh CeNteR foR eNViRoNmeNtAl ChANGeS, ACAdemiA SiNiCA; StAte 
key JoiNt lAboRAtoRy of eNViRoNmeNtAl SimUlAtioN ANd pollUtioN CoNtRol, ColleGe of e
liuruncn@163.com; shawliu@gate.sinica.edu.tw; RCicerone@nas.edu; cjshiu@gate.sini-
ca.edu.tw; lj9321@163.com; jlwang@ium.cn; yhzhang@pku.edu.cn

Significant increases in precipitation intensity, as a result of increases of heavy precipita-
tion and/or decreases of light precipitation have been observed over widespread regions 
of the globe. Global warming and effects of anthropogenic aerosols have been proposed 
as possible causes of these changes. In this work we identify the primary cause of the 
increases in precipitation intensity by contrasting observed characteristics of precipita-
tion in the tropical 10oS-10oN oceanic region to those at higher latitudes (5oN-20oN, 
20oN-45oN land area) in the Northern Hemisphere (NH) for 1979-2007, and a polluted 
region in eastern China (1955-2011). Significant increases in heavy precipitation and/or 
decreases in light precipitation with net increases in precipitation intensity are found in 
all regions examined, while amounts of total precipitation show relative small or negligi-
ble changes. Characteristics of these changes suggest that global warming rather than 
aerosol effects is the primary cause of the changes. Increases of heavy precipitation 
and decreases of light precipitation can contribute to higher risk of floods and droughts, 
respectively. Quantitatively, we find, for one degree Kelvin increase in the 30oS-30oN 
temperature, a large increase of (188±34)% in the annual top 10% heavy precipitation in 
the tropical 10oS-10oN oceanic region;  an increase of (123±60)% in annual top 10% hea-
vy precipitation, a decrease of (22.5±11.5)% in annual bottom 40% light precipitation in 
5oN-20oN zone;  and in eastern China an increase of (57.7±33)% in annual top 10% heavy 
precipitation, a decrease of (28.6±11.6)% in annual bottom 10% light precipitation, an in-
crease of (29.7±15)% in the annual occurrence of >=10 consecutive dry days, and a severe 
increase of (221.6±68.7)% in the annual occurrence of PDSI <= -3.

P3.26 - ACONVEX: A NEW SITE IN CENTRAL AMAZONIA DEDICATED TO LONG-
TERM CLOUD PROPERTIES OBSERVATIONS – DESCRIPTION, FIRST RESULTS AND 
FUTURE PERSPECTIVES.
theotoNio pAUliqUeViS; heNRiqUe de melo JoRGe bARboSA; dAVid keNtoN AdAmS; boRiS bARJA; 
AlAN JAmeS peixoto CAlheiRoS; AlexANdRe limA CoRReiA; helbeR bARRoS GomeS; dieGo AlVeS 
GoUVeiA; ARiANe bRAGA oliVeiRA; mARCelo bANik pádUA; pAUlo ARtAxo; lUiz feRNANdo

depARtAmeNto de CiêNCiAS exAtAS e dA teRRA, UNiVeRSidAde fedeRAl de São pAUlo (UNifeS-
p);UNiVeRSidAde de São pAUlo;UNiVeRSidAd AUtoNomA de méxiCo - UNAm;iNStitUto de meteoRo-
loGíA de CUbA;iNStitUto NACioNAl de peSqUiSAS eSpACiAiS - iNpe;UNiVeRSity of SAo pA

theotonio@gmail.com;hmjbarbosa@gmail.com;dave.k.adams@gmail.com;Havana;alan.
calheiros@cptec.inpe.br;acorreia@if.usp.br;gomes.helber@gmail.com;diegoalvesgou-
veia@hotmail.com;ariane.braga.12@gmail.com;marcelo.banik@gmail.com;artaxo@if.usp.
br;luiz.sapucci@cpt

The Amazon basin, especially during the wet season, has been pointed out as one of the 
few places on Earth where the “natural atmosphere”, as it is expected to have been in 
pre-industrial era, can be observed. Atmospheric properties in an unpolluted Amazonia 
can be regarded as a baseline state for the tropical atmosphere.  Deep convection and 
the resulting hydrological cycle are extremely active. Several scientific questions with 
respect to deep convection remain unclear. The diurnal cycle of convection is far from 
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adequately represented in numerical models. Precipitation typically occurs in models in 
the first few hours in the morning, whereas observed rainfall takes place mostly in mid-to
-late afternoon. Convective parameterizations lack the ability to properly represent deep 
convective due to the coarse resolution of models compared to the scale of phenomena 
that drive local convection. An adequate comprehension of the shallow-to-deep convec-
tion transition is critical to improve convection representation in models. To reach this 
goal, long term measurements that characterize clouds and convection are fundamen-
tal. The implementation of an ACONVEX (Atmospheric CONVection EXperiment) site, 
situated 50 km upwind from the megacity of Manaus, aims to fill the existent gap in long 
term measurements. It is designed to make measurements for longer than 10 yrs, and to 
characterize cloud properties from a climatological perspective. The site began opera-
tion in August, 2011.  The array of instruments comprises: 1) UV Lidar Raman, 2) CIMEL 
Sunphotometer, 3) MultiFilter shadow band Radiometer (MFR), 4) GNSS/GPS Receiver, 
5) Vertical Pointing Radar, 6) Disdrometer, 7) Ceilometer, 8) surface meteorological sta-
tion. Two sky imagers and a microwave radiometer will be installed soon. Parameters to 
be derived are: 1) Cloud Cover, 2) Cloud Top and Cloud Base Heights, 3) Liquid Water 
Content, 4) Integrated Precipitable Water, 5) PBL Height, 6) Rain Rate (vertical profile 
and at surface). In this presentation we will discuss the site in detail, as well as recent 
results and future perspectives.

P3.27 - INVESTIGATION OF TRACE GAS TO AEROSOL RELATIONSHIPS OVER BIO-
MASS BURNING REGIONS USING DAILY SATELLITE OBSERVATIONS
thomAS wAGNeR; mARloeS peNNiNG de VRieS; JAN zöRNeR; SteffeN beiRle

mpi foR ChemiStRy, mAiNz, GeRmANy; mpi foR ChemiStRy, mAiNz, GeRmANy; mpi foR ChemiStRy, 
mAiNz, GeRmANy; mpi Chemie mAiNz, GeRmANy

thomas.wagner@mpic.de; marloes.penningdevries@mpic.de; jan.zoerner@mpic.de; ste-
ffen.beirle@mpic.de

The quantification and characterization of aerosols fromspace is a great challenge. Es-
pecially in the presence of clouds and over landsurfaces, it is often difficult to distinguish 
the signals of aerosolscattering from scattering by cloud particles or surface reflection.

Instead of deriving aerosol properties directly, satelliteobservations of tropospheric tra-
ce gases, emitted by the same emission sourcesas the aerosols, can be used to derive ad-
ditional information on the aerosols.Such observations have two potential advantages: 
First, from the composition oftrace gases, information on the aerosol type can be deri-
ved. Second, suchobservations are possible in the presence of clouds (although usually 
withreduced sensitivity if the trace gases are located below the cloud).

In this feasibility study we investigate the relationshipbetween satellite observations of 
trace gases (CO, NO2, HCHO,CHOCHO) and AOD (measured from satellite or ground). 
We also include in ourcomparison satellite observations of the so called UV aerosol index 
(UVAI),which is an indicator of the aerosol absorption. Like the trace gasobservations, 
also the UVAI can be retrieved in the presence of clouds. 

We investigate aerosol-trace gasrelationships over biomass burning regions. Depending 
on their opticalproperties and altitude distribution such aerosols can have a strong im-
pact onthe atmospheric energy budget through direct and indirect effects. We perform-
correlation analyses for selected AERONET stations and also for larger biomassburning 
areas by also taking into account satellite observations of firecounts.
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P3.28 - INFLUENCE OF WEATHER ON THE CONCENTRATION OF RADON GAS IN AN 
AREA OF DEGRADED CAATINGA IN RIO GRANDE DO NORTE, BRAZIL
VANeSSA de AlmeidA dANtAS; thomAS feRReiRA dA CoStA CAmpoS; CláUdio moiSéS SANtoS e Sil-
VA; JUdith JohANNA hoelzemANN; GlAySoN fRANCiSCo bezeRRA dAS ChAGAS; NeUSA mARiA pAeS 
leme;
UNifeRSidAde fedeRAl do Rio GRANde do NoRte; UfRN; UfRN; UNiVeRSidAde fedeRAl do Rio 
GRANde do NoRte; UNiVeRSidAde fedeRAl do Rio GRANde do NoRte; NoRtheASt ReGioNAl CeNteR, 
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br;judith.hoelzemann@gmail.com;chagasmeteorologista@gmail.com;neusa_paesleme@
yahoo.com.br;

Radon ( Rn ) is a radioactive noble - dense ,colorless, odorless , tasteless gas and highly 
soluble in water. Radon, amongall naturally occurring radioactive elements in the atmos-
phere, has beenextensively studied and some of that interest was due to its monitoring 
acrossthe period 1950 to 1980, where it was listed as a health risk in homes andun-
derground workplaces. Specifically, in biomes of Northeast Brazil ( NEB),little is known 
about the behavior of radon with regard to its influence on theformation of atmospheric 
aerosols through evapotranspiration of plants Thepresent study aimed at investigating 
the relationship between meteorologicalvariables and the concentrations of radon in the 
atmosphere of the Caatinga, aunique  savanna-like biome in the stateof Rio Grande do 
Norte The experiment was conducted on the premises of theheadquarters of Agricultur-
al Research of Rio Grande do Norte ( EMPARN ) in themunicipality of Apodi , located at 
latitude 5 º 37 ‘ 37.5 “ South andlongitude 37 ° 49’ 0.3 “ West in the period between 15 
and 19 November2013. We set up a tower about 6 feet tall. We installed two meteoro-
logical stations,the first at 1.5 m and the second at 5.0 m from the soil. We measured the 
airtemperature, relative humidity, wind speed and direction and atmosphericpressure. 
From the meteorological variables we calculated the Bulk Richardsonnumber ( Rib ) for 
verification and classification of static stability of theatmosphere. Concentration meas-
urements of Rn were performed by and Alphaguardinstrument,  model PQ 2000 PRO 
at 1 m height.The daily cycle of Rn concentration presented a bimodal pattern, with a 
mainmaximum of 27.8 Bq/m3h around 05:00 a.m. and a secondary maximum of14.6 Bq/
m3h around 07:00 p.m.. This cycle is consistent with timeswhen the atmosphere is stat-
ically neutral due to the transition periods ofstable to unstable regimes (first peak) and 
unstable to stable regimes (secondpeak) according to the Rib. These results are novel 
for the Caatinga biome.

Keywords:Alphaguard, the Richardson number, static stability

P3.29 - CHEMICAL AND PHYSICOCHEMICAL PROPERTIES OF RAINWATER ON THE 
ISLAND OF SANTA CATARINA: POSSIBLE ROLE OF SULPHATE ON ENHANCED OF 
WARM CLOUD PRECIPITATION
ReiNAldo hAAS; feRNAdo mAdUReiRA; heNRiqUe de melo liSboA; leoNARdo hoiNASki; mARiANe 
SCheffeR; ReNAto RAmoS dA SilVA; VâNiA RibeiRo;
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reinaldohaas@gmail.com;madureira@qmc.ufsc.br;hlisboa@ens.ufsc.br;leohoinaski@
gmail.com;marianescheffer@hotmail.com;renatoramosilva@gmail.com;van_rf@yahoo.
com.br;

The state of Santa Catarina, Brazil, is known for the high number of natural disasters 
associated with heavy rainfall. Much of this rain are associated with the precipitation of 
warm cloud called “Lestada” by the local inhabitants. Such phenomena do not have a 
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good prediction by numerical models since the clouds are low to high rainfall produced 
by them. This study aims to find a role of oceanic aerosols on this process. To achieve this 
aims we make a monitoring of chemical and physicochemical properties of rainwater. 
Rainwater samplings were collected in the city of “Florianópolis” (27°59’93”S, 48°51’93” 
W) (421,240 inhabitants) in the state of Santa Catarina using rain samplers designed by 
the “Laboratório de Controle da Qualidade do Ar (LCQAr) of the Universidade Federal 
de Santa Catarina” (UFSC) within a superficial area of 1 m² (1 m x 1 m).  Prior to being 
used, all the polyethylene sample bottles were soaked in Millipore water for at least 24 h, 
as described by Martins [1] and Wang et al. [2]. The rainwater samplers were placed 1.5 m 
from the ground, unobstructed by obstacles such as buildings or trees. The rain samplers 
has previous cleaned using distilled water to ensure that the rainwater have no contam-
ination before getting into the container.   In-situ measurements of pH and conductivity 
were taken using a pH meter (Lutron-206, precision ± 0.02 pH) and an electric conduc-
tivimeter (Lutron CD 4322E, precision ± 2%), respectively. Anions were determined by 
ion-chromatography (Dionex model DX-120). All samples were preserved at 4°C before 
laboratory analysis.  A total of 19 samples were collected between August 2012 and June 
2013. The investigated receptor was situated in the coastal belt of a region of the Atlantic 
which has great continental and marine influences. Only one “Lestada” happen in this 
period (form 14 until 20h March 2013).  The partial results show high concentration of 
Sulphate for all rainfall collected from December   2012 to June 2013. All others anions 
analysed (chloride, nitrate and phosphate) has been relatively low concentration except 
two events where a high concentration of chloride has been found. These events have 
also showed the higher conductivity. 

P3.30 - A 3-DIMENSIONAL GLOBAL MODELING STUDY OF THE INFLUENCE OF 
MULTIPHASE PROCESSES ON THE OXIDATIVE CAPACITY OF THE TROPOSPHERE
StelioS myRiokefAlitAkiS; NikolAoS dASkAlAkiS; koStAS tSiGARidiS; mARiA kANAkidoU;
UNiVeRSity of CRete;UNiVeRSity of CRete;ColUmbiA UNiVeRSity/NASA GiSS;UNiVeRSity of CRete;
stelios@chemistry.uoc.gr;nick@chemistry.uoc.gr;kostas.tsigaridis@columbia.edu;mari-
ak@chemistry.uoc.gr; 

Oxidants, in particular hydroxyl radical (OH), are central to the self-cleaning capacityof 
the troposphere. They control the formation of secondary gaseous and particulate pol-
lutants, the removal rates of most trace gases and chemical ageing of aerosols. Oxidants 
are present in all phases of the atmosphere. While key tropospheric oxidants are formed 
mainly in the gas phase, recently, attention has been paid to the multiphase reactions in 
the atmosphere as a source ofoxidants and organic aerosols.

Rapid multiphase redox processes in the aqueous-phase, involve key tropospheric ox-
idants, like OH and hydroperoxy (HO2) radicals. The particularly high HO2 solubility in 
water leads to a strong uptake of HO2 by wet aerosols and due to the low aerosol water 
pH, to subsequent formation of superoxideanion (O2-), a strong oxidation agent. The 
main atmospheric reservoirs of liquid water in the troposphere are cloud droplets and 
wet aerosols. Components of crustal and combustion aerosols, like Fe and Cu, signifi-
cantly affect the OH/HO2 aqueous-phase cycle. Fenton reactions involving Fe2+/Fe3+ 
and Cu+/Cu2+ transformations impact on the OH/HO2 cycling via HO2 conversion to hy-
drogen peroxide and water, with significant changes in OH concentrations. These reac-
tions tie together oxidants/aqueous phase chemistry and aerosol elements from natural 
sources (dust) and combustion.

The impact of this chemical interplay between the phases and types of sources inthe 
atmosphere on oxidants levels, and subsequently on greenhouse gases lifetimes and on 
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aerosol properties is evaluated in the present study on global scale. A global 3D chem-
istry transport model (CTM) able to simulate O3 and non-methane volatile organic com-
pounds chemistry together with all major inorganic and organic aerosol components, 
primary and secondary is used. For this study, a detailed multiphase chemical scheme in 
both cloud and particulate water is on-line coupled to the model. Dust mineralogy has 
been taken into account to calculate the associated element emissions. Model results are 
compared with observationsand the potential global implications of these reactions for 
oxidants andaerosol properties are presented and thoroughly discussed.

P3.31 - PERFORMANCE AIR COLLECTORS M T, MILLIPORE ® ECO 100 E, MERCK® 
COLLECTIONS EXTERNAL IN ATMOSPHERIC AIR
dUlCileNA de mAtoS CAStRo e SilVA;
iNStitUto Adolfo lUtz;
dulmatos.ial@gmail.com; 

Concernabout the quality of atmospheric air gradually increases because theircomposi-
tion may influence the health of people . Different studies of indoorair have brought gov-
ernment standards of micro- organisms and chemical residues, while the values ??for the 
concentration of micro - organisms in the air outside still lackstandardization , making it 
necessary research that contributes to the study ofquality of outside air . The choice of 
methodology and best equipment tocollect air samples that should be assessed against 
that already exist in themarket . Some studies claim that particulates , aerosols , vapors , 
gases andother factors contribute to pollution and excessive micro -organisms . Heavily-
populated areas such as the city of São Paulo demand greater control of airquality and 
the concentration of micro -organisms such as fungi , they areresponsible for triggering 
allergic respiratory manifestations , especially inchildren and the elderly . The aim of this 
study is to report the frequency offungi in atmospheric air for a period of four months , 
comparing theperformance of two air collectors M T air , Eco 100 , as the ability to collec-
tand quantify the colony forming units (CFU ) of fungal species isolated . Thecollections 
were made at two different locations , these being the Intituto ofAstronomy and Geo-
physics , University of São Paulo ( IAG - USP ) and theInstitute of Cancer of São Paulo , 
getting 250L of air through each of the twodevices . The culture medium was placed in 
its cassette DRBCm . The incubationwas 7 days at 30 ° C. The CFU counts and the IDs of 
genres were performedaccording to De Hoog , 2000. 45 samples of atmospheric air to-
taling 90 fungalisolates were collected . The CFU counts reached s = 32.91 . Statisticala-
nalysis was performed using the Mann- Whitney test was 0.4481 , showing nosignificant 
difference . We conclude with a confidence level of 95 % , there isno evidence that the 
efficacy of detection of fungi is different when comparingthe two devices.
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P3.33 - FOG SCAVENGING AND PROCESSING: EFFECTS ON CLIMATE RELEVANT 
AEROSOL PROPERTIES
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teoRoloGiCAl iNStitUte, AtmoSpheRiC CompoSitioN ReSeARCh;UNiVeRSidAde de São pAUlo;UC SAN 
dieGo;UNiVeRSity of eASteRN fiNlANd;CNR-iSAC;NAtioNAl ReSeARCh CoUNCil  (CNR);
s.gilardoni@isac.cnr.it;s.giulianelli@isac.cnr.it;m.rinaldi@isac.cnr.it;m.paglione@isac.cnr.
it;pmassoli@aerodyne.com;c.lanconelli@isac.cnr.it;risto.hillamo@fmi.fi;carbone@if.usp.
br;lmrussell@ucsd.edu;ari.laaksonen@uef.fi;s.fuzzi@isac.cnr.it;mc.facchini@isac.cnr.it; 

The interaction of atmospheric water with aerosol modifies particle properties which are 
relevant for climate, including particle concentration, size distribution, chemical compo-
sition, mixing state, and particle hygroscopicity.

Aerosol - fog interaction and its effect on submicron aerosol climate relevant properties 
were investigated in the Po Valley (northern Italy) during fall 2011. The experiment was 
performed in the framework of the Supersite project (ARPA Emilia Romagna). Com-
position and physical properties of submicron aerosol were measured online by a High 
Resolution- Time of Flight – Aerosol Mass Spectrometer (HR-TOF-AMS) and a Soot Pho-
tometer – Aerosol Mass Spectrometer (SP-AMS). Organic functional group analysis was 
performed off-line by Hydrogen - Nuclear Magnetic Resonance (H-NMR) spectrometry 
and Fourier Transform Infrared (FTIR) spectrometry. Aerosol absorption, scattering, and 
total extinction were measured simultaneously with a Particle Soot Absoprtion Photom-
eter (PSAP), a Nephelometer, and a Cavity Attenuated Phase Shift Spectrometer particle 
extinction monitor (CAPS PMex), respectively. Particle hygroscopicity was measured by 
a Hygroscopic Tandem Differential Mobility Analyzer (HTDMA).

During the experiment 14 distinct fog events were observed. Fog scavenging removed 
preferentially water soluble components, i.e. ammonium sulfate and nitrate, leaving an 
interstitial aerosol enriched in carbonaceous species, mainly water insoluble organic aer-
osol (OA) and black carbon. Scavenging efficiency of nitrate, on average 0.7, was close to 
unity in particles larger than 700 nm Dva (vacuum aerodynamic diameter). Larger varia-
bility was observed in smaller particle (Dva below 300 nm) where 44-51% of the nitrate 
scavenging variability was explained by changes in particle chemical composition. OA 
scavenging efficiency (0.5 on average) was controlled by its polarity, functional group 
composition, and mixing with inorganic water soluble species.

Single scattering albedo (SSA) was strongly affected by fog, due to the efficient removal 
of scattering aerosol components. SSA at 573 nm showed maxima outside fog (0.9) and 
minima during fog events (0.7).

Time trend of growth factor derived kappa was controlled by fog as well. Kappa values 
of 80 and 100 nm particles were higher outside fog and decreased when fog appeared, 
due to the efficient scavenging of hydrophilic aerosol components and the enrichment 
in OA.
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SESSION 4: ATMOSPHERIC CHEMISTRY AND URBANIZATION: FROM LOCAL TO THE 
GLOBAL SCALES

P4.1 - HOURLY VARIABILITY OF AMMONIA IN A STREET WITH HEAVY TRAFFIC
AdAlGizA foRNARo; mARCelo VieiRA dA SilVA filho

iAG-USp; iNStitUto de AStRoNomiA, GeofiSiCA e CieNCiAS AtmoSfeRiCAS

adalgiza.fornaro@iag.usp.br; marcelov@illinois.edu

Ammonia (NH3) is the main chemical compound to neutralize atmospheric acidity and 
also a key precursor to secondary inorganic aerosol formation. Agricultural activities 
have been the main source of ammonia, from the NH3-based fertilizer applications and 
animal husbandry.  The contribution of vehicles to non-agricultural emissions of NH3 was 
considered unimportant until 1995. However, due to the incorporation of technology of 
catalytic converters in vehicles running with petrol, the ammonia emission has become 
substantial. Vehicles equipped with catalytic converters generate ammonia through the 
process of nitrogen oxide (NO) reduction, which occurs when the ratio air:fuel combus-
tion is less than the stoichiometric value. Latest estimates indicate an increase of more 
than 200 times in the vehicular emission contribution for nitrogen cycle in the form of 
ammonia. Therefore, considering that the vehicle fleet of São Paulo city equipped with 
three-way catalysts corresponds to 46% (vehicles from 1999 onwards) of the 7 million 
lightvehicles, it can be suggested that the presence of this technology hasincreased sub-
stantially the ammonia urban emissions. In the metropolitan areaof São Paulo (MASP) 
there are published data of ammonium ion for rainwater and particles material, but there 
are no results of ammonia (gas phase). This study has, as its main objective, to evaluate 
the hourly variability of ammonia concentrations in a street with heavy traffic in MASP, 
during Summer 2013, from November 9 to  December 17. The PicarroG2103 monitor, a so-
phisticated measurement system that uses a laser to quantify the spectral characteristics 
of molecules in the gas phase into an optical cavity, was used for NH3 and H2O analysis. 
The hourly variability of NH3 concentrations showed relation with the traffic,present-
ing maximum values between 8 to 10 a.m and 6  to 8 p.m. In the monitoring period,we 
observed lower NH3 concentrations on weekends, mainly on Sundays dueto two lines 
available only for bicycles. The ammonia hourly average values were 11 ppb (8 mg m-3) 
reaching maximum values of 26 ppb (18 mg m-3).These concentrations were higher than 
those in the agricultural areas, and similar to those observed in urban areas of Europe 
and USA.

P4.2 - COMPARISON OF PM2.5 AND PM2.5-10 CHEMICAL COMPOSITION FROM IAG/
USP (WEST REGION) AND EACH/USP (EAST REGION) IN SAO PAULO CITY
AdAlGizA foRNARo; ChRiStiNe lAURe mARie boURotte;
iAG-USp;iNStitUto de GeoCiêNCiAS - UNiVeRSidAde de São pAUlo (iGC-USp);
adalgiza.fornaro@iag.usp.br;chrisbourotte@usp.br;

The inhalable particulate matter (PM10)is composed of PM2.5 plus PM2.5-10.  Being a 
serious problem of air pollution inthe metropolitan area of Sao Paulo (MASP, it has been 
evaluated by an important air quality monitoring net (CETESB), measuring its PM10 and 
PM2.5mass concentrations, but not its chemical composition. The present work shows 
results of the chemical composition (trace elements and ions) of PM2.5(fine PM) and 
PM2.5-10 (coarse PM) for two regions: east (EACH/USP)and west zones (IAG/USP), dur-
ing Winter and Spring of 2012. Despite the fact that both sites are inside the university 
campus, the west zone USP campus is agreen-park (7.4 km2) surrounded by impor-
tant avenues with intense traffic of light- and heavy-duty vehicles. On the other hand, 
the EACH/USPcampus is a lower area with  more exposed soil and is very close to the 
intense heavy-duty traffic highway, besides being surrounded by industries. The west-
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ern region presented higher PM2.5(21.09±14.04 mg/m3) average mass concentration 
than PM2.5-10(16.19±8.17 mg/m3). On the contrary, in the east PM2.5-10(27.30±25.55 mg/
m3) was higher than PM2.5 (19.41±9.63 mg/m3). Despite the difference in the NH4+and 
SO42- mass concentrations for the two regions, both presented similar relation between 
these ions. Considering molar concentrations, R2 were 0.9 for both, being the angular 
coefficient 1.8 and 1.5 for west and east PM2.5, respectively. These relations were not 
observed for PM2.5-10, indicating the importance of the NH3 and H2SO4 reactions for 
secondary inorganic aerosol formation. Another important result for PM2.5 was the re-
lation between the sulfur (S) and the phosphorous (P), which in both regions presented 
R2 > 0.9 and the angular coefficient around 26, being the S average concentrations 1274 
and 1053 ng/m3 in the east and west regions, respectively. This angular coefficient was 
higher than that observedin tunnels experiments (2011) which presented higher P con-
centrations and similar S contents in PM2.5. These results could be explained by thepres-
ence of vehicular emissions of this trace element in both studied regions, in spite of the 
atmospheric dilution of phosphorous, comparing with tunnels.

P4.3 - AIR QUALITY IMPLICATIONS OF BACKYARD BURNING IN URBAN AREAS
AdmiR CReSo tARGiNo; RiCARdo heNRiqUe moRetoN Godoi; pAtRiCiA kReCl; lUiz felippe wieSe

fedeRAl UNiVeRSity of teChNoloGy; fedeRAl UNiVeRSity of pARANA; UNiVeRSidAde teCNolóGiCA 
fedeRAl do pARANá; fedeRAl UNiVeRSity of teChNoloGy

admirtargino@utfpr.edu.br; rhmgodoi@ufpr.br; patriciak@utfpr.edu.br; wiese.lipe@
gmail.com

Smoke from burning of household trash by residents on their own backyards is a major 
contributor to air pollution in urban areas. Fire foci are frequently observed in Londrina 
(a mid-sized city in southern Brazil) where, in addition to backyard burning, agricultural 
burning is also carried out to clear the land for planting and control weeds. During the 
dry season, the pollutants from the burning of domestic waste accumulate in the at-
mosphere deteriorating air quality. One of the most harmful by-products of the smoke 
is black carbon (BC) particles, which impact both climate and health. In this study, we 
conducted continuous BC measurements using a 7-wavelengthaethelometer during Au-
gust and September 2013 at a suburban site in Londrina. The results indicate that the 
BC concentrations show a faint mean diurnal cycle and are little affected by human ac-
tivities usually found in nearby urban areas, such as vehicular traffic. In spite of that, in 
many occasions BC concentrations reached values as high as 50 ug/m3. Except for an 
outbreak of long-range transport of pollutants from biomass burning in the Amazon/
Cerrado regions, which resulted in large BC concentrations during five contiguous days, 
the greatest BC concentrations were observed from 5 pm to 9 pm, coinciding with the 
time of the day when residents return home and engage in household chores. This local 
signal is clearly discernible at all wavelengths, however the BC concentration in the ul-
traviolet (370 nm) is larger (up to 50 ug/m3) than the concentration in the infrared (950 
nm) (up to 30 ug/m3). Organic compounds in wood smoke aerosols result in a strong UV 
absorption whilst traffic-dominated aerosols have a stronger absorption in the IR. This 
study shows that, contrary to previously thought, urban areas may be subject to high air 
pollution levels due to sporadic burning off of branches, leaves, twigs and other domes-
tic yard debris such as paper, food scraps and plastics.
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P4.4 - SOURCES, SEASONAL VARIABILITY AND OXIDATION STATE OF ORGANIC 
AEROSOL IN THE EASTERN MEDITERRANEAN
AikAteRiNi boUGiAtioti; iASoNAS StAVRoUlAS; eVANGeliA koSteNidoU; fRANCeSCo CANoNACo; ANdRe 
pReVot; SpyRoS N. pANdiS; mihAlopoUloS NikolAoS;
UNiVeRSity of CRete;UNiVeRSity of CRete;iCe-ht foRth;pAUl-SCheRReR iNStitUte;pAUl SCheR-
ReR iNStitUte;UNiVeRSity of pAtRAS;UNiVeRSity of CRete;
kbougiatioti@gmail.com;stajas@gmail.com;vkostenidou@gmail.com;francesco.canona-
co@psi.ch;andre.prevot@psi.ch;spyros@chemeng.upatras.gr;mihalo@chemistry.uoc.gr;

Thesources, seasonal variability and oxidation state of organic aerosol werestudied at 
the remote background site of Finokalia, Crete (EasternMediterranean) for a period of 16 
months (June 2012 to December 2013). Thestudy is based on measurements performed 
using an Aerosol Chemical SpeciationMonitor (ACSM) and the resulting organic com-
ponents identified by PositiveMatrix Factorization (PMF) analysis of the organic mass 
spectra. Differentfactors and subsequently different sources are identified depending 
on theseason, each factor having varying contribution to the total organic aerosol(OA). 
Overall the O/C ratio of the total OA varies between 0.61 and 1.31, witha mean value of 
1.06±0.13, which is within the observed values oflow-volatility oxygenated organic aero-
sol (OOA) and dicarboxylic acids. Thisratio can be a proxy for the oxidation state and its 
variability can reflectthe variations in OA age during the measurement period. Based on 
PMF analysis,throughout the study period the factor that exhibits the largest contribu-
tionis a highly oxygenated OA with pronounced relative intensity of m/z 18 and 44,which 
is furthermore supported by its elevated O/C (1.25±0.07). It exhibits aseasonal cycle with 
minimum average concentrations during winter (1.07±0.82 µg m-3) andmaximum during 
summer (2.13±1.07 µgm-3) and respective contribution of 52% and 58%. Long-ranget-
ransport of biomass burning from Southeastern Europe and countries surroundingthe 
Black Sea influence the site during two periods (April-May andJuly-September). The 
fresh BBOA factor during these periods is estimated tocontribute on average 17.1±2.2% 
to the total OA. Finally, a distinct regionalsource of olive tree branches burning, which is 
a common agricultural wastemanagement practice in the Mediterranean area after the 
annual pruning of olivetrees, is also identified from November to February (not includ-
ed in theaforementioned BBOA). This factor can contribute up to 48% of the identified 
OAduring wintertime and can be regarded as an important emission source duringthis 
season in the region.

P4.5 - ATMOSPHERIC AEROSOL AT THE COAST OF NORTHEASTERN BRAZIL
AlexANdRe boleiRA lopo; JUdith JohANNA hoelzemANN; mARiA heleNA CoNStANtiNo SpyRideS; 
pAUlo SeRGio lUCio

fedeRAl UNiVeRSity of Rio GRANde do NoRte; ppGCC/UfRN; UfRN; UfRN
alexandrelopo@hotmail.com; judith.hoelzemann@ccet.ufrn.br; spyrides@ccet.ufrn.br; 
pslucio@ccet.ufrn.br

Esta pesquisa tem o objetivo de analisar e grupo de capitais do Estado localizados na 
costa do Nordeste do Brasil (NEB), em relação à sua variabilidade intra-anual de car-
ga de aerossóis atmosféricos, representado pelo valor de Aerosol profundidade óptica 
(AOD). A metodologia utilizada dados diários de AOD em um comprimento de onda 
de 550 nm para o período de 2001-2013, obtido a partir do sensor Moderate Resolu-
tion Imaging Spectroradiometer (MODIS) na Terra ea plataforma Aqua. O método de 
análise consistiu em um estudo descritivo e aplicação da análise de cluster. A análise de 
cluster é uma forma multivariada de análise em que uma técnica para a construção de 
grupos de clusters juntos medidas semelhantes (métricas) de distância e determina uma 
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conexão entre os clusters. Neste estudo, a medida de similaridade aplicado consiste na 
distância Minkowski e método de ligação de Ward, considerando   AOD (adimensional), 
velocidade do vento (ms - 1 ) e direção (°) das capitais do estado de NEB como variáveis. 
Os resultados mostraram que há uma predominância do tipo aerossol marinho na cos-
ta leste por causa de ventos de leste e sudeste da Intertropical Zona de Convergência 
( ZCIT) . análise de agrupamento delineou quatro grupos, o primeiro composto por as 
cidades de Natal, João Pessoa e Recife , o segundo pelas cidades de Salvador, Maceió e 
Aracaju e separadamente as cidades de Fortaleza e São Luis. AOD A máxima no primei-
ro grupo ocorreu em setembro (0,25 ± 0,01), devido à intensificação dos ventos (ondas 
de leste). No segundo grupo, os aerossóis foram mais intensas em setembro e outubro 
(0,26 ± 0,02 e 0,23 ± 0,02) em função do vento do leste e sudeste (sistemas frontais, on-
das altas do sul semi-permanentes do Atlântico leste). Em Fortaleza a maior intensidade 
de ventos de leste em setembro não define o mais alto nível de AOD que ocorre entre 
fevereiro e abril (0,22 ± 0,01). São Luís tem uma magnitude muito diferente de (0,30 ± 
0,04) em comparação com outras cidades, devido à sua localização geográfica (A ci-
dade está localizada na Ilha de São Luís na  Baía de São Marcos). O máximo AOD anual 
ocorreu em fevereiro (0,36 ± 0,02), com ventos vindo do ZCIT e direção nordeste.

P4.6 - FIRST TIME EXPLORATORY STUDY OF WATER-SOLUBLE ORGANIC CARBON 
RELATIONSHIPS WITH METALS AND METEOROLOGICAL CONDITIONS IN THE RIO 
DE JANEIRO”S ATMOSPHERE
AlexANdRe Collett SolbeRG leitAo de AlmeidA; AdRiANA GiodA; ViNíCiUS lioNel mAteUS; lUCiANA 
mARiA bAptiStA VeNtURA;
poNtifiCiA UNiVeRSidAde CAtoliCA do Rio de JANeiRo;poNtifíCiA UNiVeRSidAde CAtóliCA do Rio de 
JANeiRo (pUC-Rio);pUC-Rio;pUC-Rio;
alexandresolberg@superig.com.br;agioda@puc-rio.br;vinynegrelli@gmail.com;engen-
lu@gmail.com;

It is a common sense that the atmosphere in the state of Rio de Janeiro has been 
changing. Pollutants are thrown daily into it. Despite knowing that, the amount had not 
been quantified yet and its effects had not been studied. The aim of this study is to 
better understand what effects they have in our atmosphere as well as quantifying the 
water-soluble organic carbon (WSOC) and the metals. During the period between Jan-
uary/2011 to December/2011, fine particulate matter (PM2.5) were collected at 15 differ-
ent sites of the Metropolitan Region of Rio de Janeiro (MRRJ), in order to investigate 
relationship among WSOC, metals and meteorological conditions in the air quality. 
Acid extracts of PM2.5 were prepared to determine 15 metals by Inductively Coupled 
Plasma Optical Emission Spectrometry (ICP OES); and aqueous extracts to determine 
WSOC by TOC analyzer. All the data was compiled using the Principal Component 
Analysis (PCA). Results showed that the PM2.5 annual average in the MRRJ was about 
15 µg m-3, exceeding the WHO guideline (10 µg m-3). Daily levels as high as 61 µg m-3 
were measured in some sites. WSOC ranged from 0.01 to 42.59 µg m-3. The main met-
als determined were Al (0.15 to 13.06 µg m-3), Cu (0.01 to 0.17 µg m-3), Fe (0.01 to 0.97 
µg m-3), Ti (0.01 to 0.50 µg m-3) and Zn (0.05 to 14.23 µg m-3). Principal components 
analysis was applied in dataset containing WSOC, metals and meteorological condi-
tions (i.e., wind speed, wind direction, relative humidity, temperature and solar radia-
tion). Interestingly, PCA showed that the chemicals compounds present in the air add-
ed to the meteorological phenomena explain about 80% of the characteristics of the 
atmosphere in the state of Rio de Janeiro and only the chemical compounds explain 
50%. For the event more data will be added to the poster and further information will 
be given.  Acknowledgements. FAPERJ, CNPq, Inea 
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P4.7 - DETERMINATION OF HYDROGEN SULFIDE (H2S) NEARBY A WASTEWATER 
TREATMENT PLANT (WWTP)
ANdeRSoN mARloN GRASel; RiCARdo heNRiqUe moRetoN Godoi; ANA flAViA loCAteli Go-
doi; deboRA CAmARGo SCRemim

fedeRAl UNiVeRSity of pARANá; fedeRAl UNiVeRSity of pARANA; fedeRAl UNiVeRSity of 
pARANA; fedeRAl UNiVeRSity of pARANá

andersongrasel70@gmail.com; rhmgodoi@ufpr.br; aflgodoi@ufpr.br; deka_dcs@hot-
mail.com

Wastewater treatment plants using anaerobic systems, when located in heavilypopulat-
ed areas, create a territory conflict scenario mainly due the strongodors emitted by the 
treatment.

The main contribution for the unpleasantsmell is H2S, a colorless, flammable gas with a 
rotten egg characteristicaroma and detectable to human even at low concentrations (0.7 
µg.m-3).

According to United States Environmental Protection Agency, thereference concen-
tration for inhalation exposure to H2S is 2 µg.m-3 in ambient air, above which adverse 
effects on humanhealth are observed. World Health Organization (WHO) defines that 
concentrationsfrom 10 to 30 µg.m-3 in air can cause eyes and respiratory system irrita-
tionand headache, in a long-term exposure. In addition to health problems, whichmay 
affect mainly children, elderly and people with special needs, property depreciationin 
the proximity of WWTP is a significant problem.

H2S concentrations were evaluated in 15 sampling pointsduring two weeks. Sampling 
occurred once during winter season (6 – 27 of August,2013) and twice during summer 
season (5 – 14 of December, 2013 and 5 – 20, of February,2014) at Curitiba, Paraná, Brazil. 
The gaseous collection was performed withpassive air samplers and subsequently ana-
lyzed by Spectrophotometry.

For the first campaign (winter), average concentrations ranged from 0.14to 28 µg.m-
3, with higher values ??corresponding to sampling pointsnear the WWTP. The average 
temperature was 15 ºC. Such concentrations arehigher than those detected in a field of 
oil extraction in Bahia, Brazil andsimilar to those found at big cities in Greece, Japan and 
USA. At mostconcentrated points, levels are about to extrapolate WHO’s recommenda-
tions toavoid the lighter human symptoms.

For the results of the summer campaigns, we expect higher concentrationsdue the in-
crease of temperature, which elevate bacterial activity in thedegradation of organic mat-
ter, generating stronger odors and raisingconsequently the risk to human health.

This research canoffer, therefore, new insights to mediate the conflict involving the pop-
ulationwho live in the immediacy of WWTP, supporting the development of new policies-
for urban planning.

P4.8 - ATMOSPHERIC AEROSOLS IN THE AMAZON: THE CHANGING ELEMENTAL 
COMPOSITION IN AREAS WITH DIFFERENT LAND USES.
ANdReA ARANA; pAUlo ARtAxo;
AtmoSpheRiC phySiCS lAboRAtoRy. UNiVeRSidAde de São pAUlo;iNStitUte of phySiCS, UNiVeRSity of 
SAo pAUlo;
dea.arana@gmail.com;artaxo@if.usp.br;

Elementalcomposition of atmospheric aerosols in the Amazon has been investigated 
inrecent years due to its impact on biogeochemical cycles and to help on thesource 
apportionment of primary biogenic and SOA.  Under natural conditions, from January 
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toMarch (wet season), the aerosol of Amazon is characterized by biogenic sources,-
soil dust and sea salt particles. From August to October (dry season), biomassburning 
emissions from the Southwestern part of the basin changes theatmospheric composi-
tion. This work aims to investigate the processes and/orsources controlling the inorganic 
component of aerosol particles in theatmosphere of the central Amazon region. Aerosols 
were collected on Nucleporepolycarbonate filters in the biological reserve of Cuieiras – 
Manaus/AM(February 2008 to July 2012) and Porto Velho/RO (September 2009 to Oc-
tober 2012)and subjected to gravimetric analysis for the PM10 and PM2.5 components. 
Energydispersive X-ray fluorescence was applied, for the analysis of trace elements.The 
equivalent black carbon (EBC) was analyzed by optical reflectance. Absoluteprincipal 
factors analysis and positive matrix factorization was used to quantifythe contribution of 
the different sources of aerosols. The results shown theaverage concentrations in Porto 
Velho in the fine mode were 37 ± 37 µg m-3(dry season) and 1.7 ± 1.0 µg m-3 (wet sea-
son). In the coarse modewere 11 ± 9 µg m-3 (dry season) and 7 ± 4 µg m-3 (wetseason). 
In Manaus the fine mode was 7 ± 4 µg m-3 (dry season) and2.5 ± 1.4 µg m-3 (wet season) 
and coarse mode were 11 ± 9 µg m-3(dry season) and 7 ± 4 µg m-3 (wet season). It was 
observed that theprimary biogenic emissions can be characterized by P, S, K and Zn. 
Biomassburning contributes to K, S, Ca and EBC. The transport of dust from the Saha-
raDesert is identified during the rainy season in Manaus, with highconcentrations for Al, 
Si, Ca, Fe and Mn. It is possible to observe that EBChas a significant contribution from 
natural biogenic aerosols for both fine andcoarse modes.

P4.9 - CARBONACEOUS AEROSOL IN AMAZON: ORGANIC AND ELEMENTAL CAR-
BON IN AREAS WITH DIFFERENT LAND USES.
ANdReA ARANA; pAUlo ARtAxo

AtmoSpheRiC phySiCS lAboRAtoRy. UNiVeRSidAde de São pAUlo; iNStitUte of phySiCS, UNiVeRSity of 
SAo pAUlo

dea.arana@gmail.com; artaxo@if.usp.br

Carbonaceous aerosols dominates the aerosol mass in backgroundcontinental areas. 
These are separated in an organic carbonaceous component(OC) and the elemental 
carbon component (EC). EC is generated by incomplete combustionof organic materials 
that together with the so-called “brown carbon” componentis responsible for an impor-
tant absorption factor in the atmosphere. EC and OCare measured by thermo-optical 
methods, while EBC refers to optical absorption propertiesand is measured by optical 
reflectance or transmittance methods. Undernatural conditions, the aerosol over Ama-
zonia is characterized by primary andsecondary biogenic sources, soil dust and marine 
spray. In the dry season, whenfires occur in the arc of deforestation, biomass burning is 
also an importantcomponent. In this paper we investigate the processes and/or sources 
governingthe organic component of aerosol particles in the central Amazon. Aerosols 
sampleswere collected on Pallflex quartz filters in biological reserve Cuieiras –Manaus/
AM (February 2008 to July 2012) and Porto Velho/RO (September 2009 toOctober 
2012). The thermal-optical method was applied with the Sunset OCECanalyzer, providing 
organic and elemental carbon concentrations. EBC wasanalyzed by reflectance and total 
aerosol mass by gravimetric techniques. Tostudy the variability of elemental concen-
trations, absolute principal factorand positive matrix factorization analysis was used to 
quantify the sources ofaerosols in Amazonia. The average concentrations of OC (PM10) 
in Porto Velho were 11 ± 5 µg m-3 (dry season) and 6 ± 2 µg m-3 (wet season). Thecon-
centration of EC was 0.9 ± 0.5 µg m-3 (dry season) and 0.5 ± 0.3 µg m-3(wet season). 
The concentration of OC in Manaus was 6 ± 3 µg m-3 (dry season) and 1.7 ± 0.5 µg 
m-3(wet season), while the concentration of EC was 0.6 ± 0.3 µg m-3(dry season) and 
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0.14± 0.05µg m-3 (wet season). The major contribution of OC was duringthe dry season 
for both sites by the strong influence of biomass burningemissions.

P4.10 - HIGH RESOLUTION SIMULATIONS OF VERTICAL STRATIFICATION OF POL-
LUTANT OVER SANTIAGO, CHILE
ANdReA pAz oRfANoz CheUqUlAf; SeRGio lUiS GoNzAlez moReiRA; lAURA GAllARdo;
UNiVeRSidAd de Chile;UNiVeRSidAd de Chile;UNiVeRSidAd de Chile;
andrea.orfanoz@ug.uchile.cl;segonzalez@ug.uchile.cl;laura@dgf.uchile.cl;

During  a few days in late August 2013, a short,multi-platform measuring campaign (DI-
VERSOL) took place in Santiago, Chile(33.5 S, 70.5 W, 500 m.a.s.l.), providing the first 
vertical profiles of black carbon, accompanied by meteorological soundings and backs-
cattering from a 355nm elastic LIDAR. To improve our understanding of the govern-
ing mixing and transport processes, we use a state of the art numerical model (WRF, 
Weather Research and Forecasting model) to simulate the fate of a quasi-passive tracer 
of black carbon. We perform sensitivity analysis with respect to vertical resolution and 
turbulence schemes, contrasting against DIVERSOL data. With this tool we also explore 
the mechanisms that enable the export of urban pollution out of Santiago. If the results 
of a second DIVERSOL campaign become available,we will report new results. Such a 
campaign is being planned for the upcoming winter season in Santiago.

P4.11 - IN VITRO ANALYSIS OF PARTICULATE OUTPUT FROM A DEMOLITION SITE, 
MANCHESTER
ANdRew bRowN; heAtheR RobiNSoN; SANJA potGieteR-VeRmAAk

mANCheSteR metRopolitAN UNiVeRSity; mANCheSteR metRopolitAN UNiVeRSity; mANCheSteR met-
RopolitAN UNiVeRSity

08259722@stu.mmu.ac.uk; heather22431@googlemail.com; S.Potgieter@mmu.ac.uk

Alarge array of literature underlines the growing concern for the impact ofparticulate 
matter from anthropological sources in urban settings onhuman health1, 2. Particles of 
specific interest are those whichgather as curb-side sediment poised to be pulverised and 
perturbed hencesuspended by the action of vehicles making use of the road, road dust 
(RD)3.During the winter months 2012-2013 a large building was demolished in thecentre 
of Manchester, the aim of this paper is to assess the changes inelemental composition 
of inhalable fractions of RD collected 20 metres from thedemolition site. The initial sam-
pling takes place in November 2012approximately two weeks before demolition began, 
with the second samplingcampaign taking place in May 2013, during the final stages of 
demolition.Consistent methodology was observed, approximately 10 kilograms of RD 
wascollected using a clean polythene dust pan and brush. Samples were air driedand 
sieve fractioned, analysis took by ICP-OES following a microwave assistedHF digestion. 
Interestingly, results indicate that the heavy and trace metalswere generally lower in 
concentration for the second sampling campaign, afterdemolition had taken place. Two 
notable exception being the silicon andaluminium portions, which increased in concen-
tration by 7.4% and 20%respectively for the smallest fraction (<38µm), 5.9% and 56.7% 
respectivelyfor the next sized fraction (63-38µm) and 8.6% and 3.8% respectively for 
thelarger fraction (125-63µm). In vitro experimentationcarried out on these road dusts 
using artificial lysosomal fluid indicates thatup to 30% of inhalable fraction of aluminium 
is bioaccessible.

1 Meister, K., Johansson, C., & Forsberg, B., 2012. Estimated short-termeffects of course 
particles on daily mortality in Stockholm, Sweden.Environmental Health Perspectives, 



SCIENTIFIC PROGRAM

226

120, 431-436.

2 Sorenson, M., Hoffmann, B., Hvindberg, M., Ketzel, M.,Jensen, S. S., Andersen, Z. J., 
Tjonneland, A., Overvad, K., &Raaschou-Nielsen, O., 2012. Long-term exposure to traffic- 
related air pollutionassociated with blood pressure and self-reported hypertension in a 
Danishcohort. Environmental Health Perspectives, 120, 418-424.

3 Atiemo, S. M., Ofosu,G., Aboh, I. J. K., & Oppon, O. C., 2012. Levels and sources of heavy 
metalcontamination in road dust in selected major highways of Accra, Ghana. X-ray-
Spectrometry, 41, 105-110.

P4.12 - RURAL INDIAN WOMEN CHRONICALLY EXPOSED TO BIOMASS SMOKE DUR-
ING DAILY HOUSEHOLD COOKING HAVE ALTERED IMMUNE DEFENSE
ANiNditA dUttA;
the eNeRGy ANd ReSoURCeS iNStitUte;
anidu14@gmail.com;

Changes in cells of the immune system are important indicators of systemic response 
of the body to air pollution. The aim of this study was to investigate the immunological 
changes in rural women who have been cooking exclusively with biomass for the past 
5 years or more and compare the findings with women cooking exclusively with lique-
fied petroleum gas (LPG). We conducted a cross-sectional analysis of the associations 
between indices of household air pollution (HAP) and a set of immune assays. Biomass 
users illustrated marked suppression in the total number of T-helper (CD4+) cells and B 
(CD19+) cells while appreciable rise was documented in the number of CD8+ T-cytotox-
ic cells and CD16+CD56+ natural killer (NK) cells. A consistent finding among biomass 
users was rise in regulatory T (Treg) cells. Among biomass users, peripheral lymphocyte 
subpopulations, Treg cells, and the number of typical monocytes (CD16-CD64+ cells), 
antigen presenting types (CD16+CD64- cells) and plasmacytoid cells (CD16-CD64- cells) 
were found to be significantly altered in those who daily cooked with dung in compar-
ison to wood and crop residue users (p<0.05). Biomass users who cooked in kitchens 
adjacent to their living areas had significant changes in peripheral lymphocyte subpop-
ulations, typical monocytes (CD16-CD64+) with high phagocytic activity and antigen 
presenting monocytes (CD16+CD64-) against women who cooked in separate kitchens 
(p<0.01). This study has shown that women who cooked exclusively with biomass fuel 
had alterations in immune defense compared with their neighbors who cooked with LPG.

P4.13 - INDOOR AIR QUALITY OF THE BRAZILIAN NATIONAL LIBRARY
ANNA lUiSA VeNdRAmiN feRReiRA; GUilheRme CARdoSo boRillo; tAiNARA dANiel oGAwA; tAilA Ve-
doVAti; JAyme SpiNelli JUNioR; ANA flAViA loCAteli Godoi; RiCARdo heNRiqUe moRetoN Godoi

fedeRAl UNiVeRSity of pARANA; fedeRAl UNiVeRSity of pARANA; fedeRAl UNiVeRSity of pARANA; 
NAtioNAl libRARy foUNdAtioN; NAtioNAl libRARy foUNdAtioN; fedeRAl UNiVeRSity of pARANA; 
fedeRAl UNiVeRSity of pARANA

annaluisa.vf@gmail.com; guilherme.borillo@gmail.com; tainaradan@gmail.com; taila.
vedovati@bn.br; preserve@bn.br; aflgodoi@ufpr.br; rhmgodoi@ufpr.br

Although the study of indoor air quality in libraries is already recognized in Europe and 
USA, it is still unclear in developing countries, mainly under tropical and subtropical cli-
mates. Installed in 1910 at the central area of Rio de Janeiro city, the Brazilian National 
Library (BNL) has under its guard more than 9 million items comprising books, folders, 
manuscripts, engravings and maps. Included in the rare collection is the first edition of 
the Luís de Camões’ epic work Os Lusíadas, published in 1584, and the Mazarin Bible of 
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1462, believed to be the second printed version of the Scripture and consequently con-
sidered to be among the most valuable books in the world. Preventive conservation is 
therefore the principal aim of this research. In order to access the indoor air quality of the 
BNL, the gaseous pollutants NOx, SO2, O3, aldehydes, formaldehydes and BTEX were 
evaluated by means of passive diffusive sampling and their concentrations were deter-
mined by IC and GC–MS. Multiple-wavelength AEs were employed for determination of 
Black Carbon in real time. Seven different indoor and one outdoor sampling points were 
chosen considering collection’s importance and microclimatic condition’s differences 
which may cause deterioration of the materials. The first analysis, referring to the period 
from 5 to 12 February 2014, provides preliminary results of BTEX. Indoor and outdoor 
average concentrations for benzene, toluene, ethylbenzene, m,p-xylene and o-xyleneare 
respectively: 2,5 and 3,4 µg/m³;  22 and 19 µg/m³;   3,5 and 0,99 µg/m³;  5,0 and 4,8 µg/
m³;  0,99 and 0,54 µg/m³. Results are interpreted separately and as a whole with the spe-
cific aim of identifying compounds that could contribute to the chemical reactions taking 
place on the surfaces of artifacts and which could potentially cause irreversible damage 
to the artworks.

P4.14 - COMPARING STATIC AND DYNAMIC EMISSION INVENTORIES FOR MOBILE 
SOURCES IN THE METROPOLITAN AREA OF BUENOS AIRES, ARGENTINA
ARielA d ANGiolA; lAURA eleNA dAwidowSki; dARio Gomez; mAURiCio oSSeS;
SAN mARtiN NAtioNAl UNiVeRSity /AtomiC eNeRGy CommiSSioN of ARGeNtiNA;ComiSióN NACioN-
Al de eNeRGíA AtómiCA;AtomiC eNeRGy CommiSSioN of ARGeNtiNA;depARtAmeNto de iNGeNieRíA 
meCáNiCA, UNiVeRSidAd téCNiCA fedeRiCo SANtA mARíA;
adangiola@gmail.com;lauradawidowski@gmail.com;dgomez@cnea.gov.ar;Mauricio.oss-
es@usm.cl;

Localand regional emission inventories play an important role in feeding globalinven-
tories. There are some regions of the world that are not very wellrepresented by global 
emission iventories due to the lack of knowledgeconcerning sources and their emissions, 
as it is the case of Argentina andSouth America as a whole. Within the framework of the 
South American Emissions,Megacities and Climate project SAEMC (http://saemc.cmm.
uchile.cl/), a four-year regional project aimed atproviding accurate regional emissions 
and chemical weather forecast and climatechange scenarios for South America, emission 
inventories were developed for themain megacities of South America as efforts from local 
groups. In the framework of SAEMC, staticand dynamic on-road mobile emission invento-
ries for criteria pollutants and greenhousegases weredeveloped for the Metropolitan Area 
of Buenos Aires (MABA), Argentina, for theyear 2006. The static emission inventory fol-
lowed the 2006 IPCC guidelines, andcalculated the annual emissions from the registered 
fleet, following the fueldistribution registered by the registration office and local institu-
tions andemployed an emissions factors database representative for the Latin American-
region. The dynamic emission inventory followed the International Vehicle Emissions-
methodology (http://www.issrc.org/ive/), which includes performing in-situcampaigns 
to analyze the composition of the in-use fleet in the studied areaand measures on-board 
emission factors from the local fleet. The aim of thisstudy is to comparatively assess the 
obtained results using differentmethodologies and input data, with the attempt to con-
clude which are the mainadvantages and drawbacks of each approach.
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P4.15 - NMVOCS SPECIATED EMISSIONS FROM MOBILE SOURCES AND THEIR EF-
FECT ON AIR QUALITY AND HUMAN HEALTH IN THE METROPOLITAN AREA OF 
BUENOS AIRES, ARGENTINA
ARielA d ANGiolA; lAURA eleNA dAwidowSki; dARio Gomez; ClAiRe G
SAN mARtiN NAtioNAl UNiVeRSity /AtomiC eNeRGy CommiSSioN of ARGeNtiNA; ComiSióN NACioNAl 
de eNeRGíA AtómiCA; AtomiC eNeRGy CommiSSioN of ARGeNtiNA; NoAA/eSRl ANd CiReS, boUl-
deR

adangiola@gmail.com; lauradawidowski@gmail.com; dgomez@cnea.gov.ar; claire.gra-
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Since2007, more than half of the world’s population lives in urban areas. Transportemis-
sions dominate urban atmospheres and are an important source of non-methanevolatile 
organic compounds (NMVOCs) emissions, which cause negative effects onhuman health 
and intervene in the formation of tropospheric ozone. NMVOCsemissions are generally 
not well represented in emission inventories and theirspeciation presents a high uncer-
tainty. Ingeneral, emissions from South American countries are still quite unknown forthe 
international community, and their associated uncertainty is high due tothe lack of avail-
able data to compile emission inventories. Within the SouthAmerican Emissions, Megac-
ities and Climate project (http://saemc.cmm.uchile.cl/), an emissioninventory of criteria 
pollutants and greenhouse gases from the on-roadtransport sector for the metropolitan 
area of Buenos Aires (MABA), Argentina, wasdeveloped for the year 2006. Theon-road 
mobile sector of MABA emitted 70 Gg of NMVOCs emissions in 2006.Gasoline light-duty 
vehicles are responsible for 64% of NMVOCs emissions,followed by compressed nat-
ural gas (CNG) light-duty vehicles (22%), and dieselheavy and light duty vehicles (11% 
and 7%). Total NMVOCs were speciatedaccording to fuel and technology, employing 
the European COPERT (Ntziachristos & Samaras, 2000)NMVOCs speciation scheme for 
gasoline and diesel vehicles and the USEPASPECIATE (Simon et al., 2010) profilefor CNG 
vehicles. NMVOCs emissions are composed of 31% aromatic compounds, 29%linear al-
kanes, 20% olefins, 12% ramified alkanes, 7% aldehydes and negligiblecontributions from 
cycloalkanes, ketones, Polycyclic Aromatic Hydrocarbons andother NMVOCs. Aromatic 
compounds dominate gasoline light-duty vehicles’emissions (~45%), while linear alkanes 
those of CNG light-duty vehicles (~80%).Aldehydes’ contributions increase for diesel ve-
hicles. NMVOCs speciation schemesfor transport emissions were collected from the in-
ternational literature withthe aim to account for the associated uncertainty by compound 
for each fuel andtechnology type. The resulting individual NMVOCs emissions were used 
tocalculate the corresponding tropospheric ozone formation (Carter, 1994), as well as 
the human toxicity potential. Olefins andaromatic compounds in terms of species, and 
gasoline in terms of fuels, werefound to impose the highest risk in urban environments 
regarding air qualityand human health.

P4.16 - IMPACT OF THE EMISSIONS OF AROMATIC HYDROCARBON AND PARTICU-
LATE MATTER FROM BIODIESEL COMBUSTION
beAtRiz SilVA AmARAl; flAViA VieiRA; AdRiANA GiodA;
pUC-Rio;ifRJ;pUC - Rio;
silvabeatriz@ig.com.br;flaviavieiraqa@gmail.com;agioda@hotmail.com;
Impact of the emissions of aromatichydrocarbon and particulate matter from biodiesel 
combustion
 
Keywords:  emissions,biodiesel, ethanol, diesel, fuel.

For some decades the world seeks asustainable development, environmentally appro-
priate and economically viable. Studiesindicate the need for mitigation measures or re-
versing the damage alreadycaused to the environment. Among the measures adopted, 
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Brazil has sought toexpand the use of clean and renewable energy. The country holds a 
leadingposition in the ethanol production technology. Furthermore, has beenresearch-
ing the replacement of diesel fuel with biodiesel.

There are little knowledge about theimpact of the emissions from alternative fuels, there-
fore this study cared toevaluate the levels of total particulate matter (TPM) and volatile 
organiccompounds  (benzene, toluene,ethylbenzene and xylenes, BTEX) generated by 
the emission of a stationarydiesel engine using four fuels: B100 (biodiesel), B100 adt. 
(biodiesel withadditive), B5 (commercial diesel fuel) and 95% ethanol. The fuels were 
aged ina kiln at 40 °C for 7, 14 and 21 days to assess the effects of the oxidationprocess. 
The TPM was collected on polycarbonate filters of porosity 0.4 µm indiameter to 37 mm 
and its concentration determined by gravimetry. The aromaticcompounds were collect-
ed on activated carbon cartridges and quantified by gaschromatography with flame 
ionization detection (GC-FID).

Preliminary results indicate thatthe lowest emissions of particulate matter and BTEX 
among the tested fuels weregenerated by alcohol. On the other hand, the highest con-
centrations of BTEXwere measured for B5 (commercial diesel fuel) in all sampling times 
and also inrelation to aging time, demonstrating that the use of this fuel can cause aneg-
ative impact to the environment by presenting a complex mixture of organicpollutants. 
Interesting to observe that for biofuels (B100 and B100 withadditive) the presence of 
benzene, toluene and ethylbenzene was also observed.

The aging time showed to be apositive factor in reducing the emissions of organic pol-
lutants for B5, B100and B100 with additive.

Acknowledgements: CNPq, CAPES, UFRJe IFRJ

P4.17 - CONSTRAINING MODEL ESTIMATES OF PM2.5 FOR SHORT TERM EXPO-
SURE: CONSIDERATIONS FOR MORTALITY ESTIMATES
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Because of the increasing evidence of the widespread adverse effects on human health 
from exposure to poor air quality and the recommendations by the World Health Organ-
ization to significantly reduce PM2.5 in order to reduce these risks, it has become nec-
essary to have better estimates of surface air quality globally. However, surface meas-
urements useful for monitoring particulate exposure are scarce, especially in developing 
countries which often experience the worst air pollution. Therefore, other methods are 
necessary to augment estimates in regions with limited surface observations.  

Recent studies have made use of a “satellite-derived” PM2.5in order to estimate chronic 
or long-term exposure to outdoor atmospheric pollutants. These studies have used a 
variety of satellite observations along with model estimates of the aerosol vertical profile 
to determine surface air quality. This method has proved useful for mortality estimates in 
regions with limited surface observations and in developing regions where there is less 
confidence in emission inventories.

However, there is a desire for short-term exposure estimates, especially with regards to 
extreme events. Therefore, in this current study, we assess the usefulness of using satel-
lite observations to constrain GEOS-Chem model estimates of surface PM2.5 on shorter 
timescales. We quantify the uncertainties in daily PM2.5 estimates from this method and 
determine how these uncertainties can impact mortality estimates both in the United 
States and in China.
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P4.18 - THE IMPACT OF THE TWO MAIN AIRPORTS IN RIO DE JANEIRO ON AIR 
QUALITY
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The impact of aircraft emissions on airquality has been investigated in several recente 
studies. Twenty years ago,these emissions were considered to be insignificant, but since 
then this pointof view has been reviewed. Since commercial aircraft spend most of their 
flighttime in cruise mode and their emissions occur basically in the uppertroposphere 
and lower stratosphere, research has focused mainly on the impactof their exhaust at 
regional and global scales. On other hand, some authorsfocused their attention on the 
air quality in the vicinity of airports. VolatileOrganic Compounds (VOCs) are not rou-
tinely monitored in urban air, and noambient air quality standards have yet been estab-
lished for them. In addition,through complex photochemical reactions, VOCs contrib-
ute to the formation oftoxic oxidants such as tropospheric ozone, and peroxy-acetyl 
nitrate (PAN),which are detrimental to health and are phytotoxic. The main goal of this 
work wasto determine VOCs in two main airports (Santos-Dumont Airport and Antôni-
oCarlos Jobim International Airport) of Rio de Janeiro and correlate their influence on 
air pollution in the downtown. VOCs were evaluated by gaschromatography with flame 
ionization detection (CG – FID) and mass spectrometry(GC – MS), following the U.S. 
EPA TO-15 methodology. The analyses were carriedout using a Varian 3800 gas chro-
matograph and a Saturn 2000 mass selectivedetector. The VOCs were identified by a 
NIST library and quantified using standardmixtures of alkanes, alkenes, aromatics and 
TO-14 standard mixture. Computer simulationswere performed using an empirical tra-
jectory model implemented in Ozone Isopleth Plotting Program andthe chemical model 
State-wideAir Pollution Research Centre toassess the impact on theozone formation in 
the troposphere.

P4.19 - ONLINE AND OFFLINE CHARACTERIZATION OF FINE PARTICULATE MAT-
TER DURING SEVERE HAZE EPISODES IN JANUARY 2013 IN BEIJING, CHINA
CAiqiNG yAN; mei zheNG; xiAoyiNG li; xiAoShUANG GUo; yANJUN zhANG; JiNG CAi

pekiNG UNiVeRSity; ColleGe of eNViRNmeNtAl SCieNCeS ANd eNGiNeeRiNG, pekiNG UNiVeRSity; Col-
leGe of eNViRNmeNtAl SCieNCeS ANd eNGiNeeRiNG, pekiNG UNiVeRSity; ColleGe of eNViRNmeNtAl 
SCieNCeS ANd eNGiNeeRiNG, pekiNG UNiVeRSity; ColleGe of eNViRNmeNtAl SCieNCeS
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Many cities in China suffered the heaviest particulate matter pollution episodes in Janu-
ary 2013, establishing a new historical record of China. Beijing, the capital city, was one 
of these cities and received much attention from the world in terms of the cause and im-
pacts of such episodes. In this study, an extensive measurement campaign was conduct-
ed using online and offline instrumentation to study fine particulate matter during Jan-
uary 11-31, 2013 in Beijing. Three serious particulate pollution episodes were identified, 
with two during 11-19 January and one during 26-31 January. One episode exhibited a 
sharp increase within a few hours to reach hourly PM2.5 concentration as high as 828µg/
m3, and the last episode had a slow increase first, followed by a slow decrease over the 
last few days of January. The characteristics and formation mechanisms of these high 
PM2.5 pollution episodes were discussed. Unfavorable meteorological conditions (e.g. 
lower mixing layer height, lower wind speed) prohibited effective atmospheric disper-
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sion. Physical and chemical characteristics of gaseous pollutants and fine particulate 
matter were compared between different haze episodes and between haze and non-
haze periods. It was found that secondary species (e.g. secondary organic aerosol, sul-
fate, nitrate and ammonia) played an important role and were key contributors to fine 
particulate matter during these episodes, which also showed a positive and close cor-
relation with relative humidity. During non-haze periods, primary organic carbon (POC) 
was more important compared to secondary organic carbon (SOC) and carbonaceous 
aerosol dominated PM2.5 while in haze days secondary species contributed significantly 
to PM2.5 and OC/EC ratio ranged from 2.7 to 10.9, indicating the influence of secondary 
organic aerosol. The result agreed well with the estimate of secondary organic aerosol 
from the organic tracer-based method.

P4.20 - PAH ATMOSPHERIC CONTAMINATION AND SOURCES IN RIO DE JANEIRO 
METROPOLITAN AREA, BRAZIL
CARloS GeRmAN mASSoNe; AdRiANA GiodA; ANGelA de lUCA Rebello wAGeNeR;
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cgmassone@gmail.com;agioda@puc-rio.br;angela@puc-rio.br;

Atmospheric particles sampled from Rio de JaneiroMetropolitan Area (RJMA) was ana-
lyzed by CG/MS in order to characterize thearomatic and aliphatic hydrocarbons frac-
tions. In total 236 samples from sixdifferent sites were sampled weekly over 2011, com-
posing a robust atmosphericcharacterization of fine particulate matter (PM2.5). Low 
hydrocarbon atmospheric concentration was foundcompared to previous studies, pos-
sible associate to a fuel composition changeover time. Precipitation is the main meteor-
ological parameter that rulesparticulate and hydrocarbon concentration, also changing 
polycyclic aromaticsample constitution by scavenging. Aliphatic and aromatic diagnos-
tic ratiosthresholds, widely applied in literature, were in no accordance with valuesre-
ported and with each feature area. These ratios, however, can be applied todeterminate 
gradient sources among sampling sites and segregate them.hydrocarbon typology, di-
agnostic ratios and principal component analysis (PCA) associatedwith multiple linear 
regression were able to identify vehicle emission,specially gasoline derived, as mainly 
hydrocarbon source to atmosphericparticulate matter.

P4.21 - EVALUATION OF NOX AND VOC CONCENTRATIONS WITH THE EURAD - IM 
ATMOSPHERIC CHEMISTRY MODEL OVER THE STATE OF RIO GRANDE DO NORTE-
RN, BRAZIL
CáSSiA moNAliSA doS SANtoS SilVA; JUdith JohANNA hoelzemANN; heNdRik elbeRN

UNiVeRSidAde fedeRAl de Rio GRANde do NoRte; ppGCC/UfRN; RheNiSh iNStitUte foR eNViRoN-
meNtAl ReSeARCh At the UNiVeRSity of ColoGNe
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Little is known about the chemicalcomposition of the lower atmosphere over the North-
eastern region of Brazil(NEB). This region has a shortage of observational data to deter-
mine emissionfluxes from agricultural activities and other sectors, among others: fires,ve-
hicular transports, industries, as well as evaluation directly by the use ofobservations of 
atmospheric concentrations of trace gases and aerosols. Thisstudy  emphasizes the at-
mosphericcomponent of the  nitrogen cycle. y, dueto its importance  for the functioning 
ofaquatic and terrestrial ecosystems. Nitrogen compounds have increasedsignificantly in 
the last three decades causing environmental changes on alarge scale. In parallel to the 
current initiatives of collecting observationaldata in Natal, lead by CTGÁS-ER (Center for 
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Gas Technology and Renewable Energies)in cooperation with INPE-CRN (National Insti-
tute of Space Research - Northeast RegionalCenter-Natal), among others, and the newly 
established research group Modelingand Observation of the Atmosphere (GP-MOQA) at 
UFRN, the latter is adapting anatmospheric chemistry model for the region. The mode-
ling approach is animportant tool for the interpretation of observational data and, it pro-
vides a completespatial and temporal coverage of the chemical state of the atmosphere. 
Themodel that is being adapted is the European Air Pollution Dispersion Model /Inverse 
Model (EURAD-IM), a model of mesoscale chemical transport, whichinvolves transport, 
diffusion, chemical transformation, wet and dry depositionof trace gases and aerosols in 
the lower atmosphere.

We present a first case study of airpollution dispersion in Rio Grande do Norte analyz-
ing the performance of VOCand NOX simulations. TheWeather Research and Forecast-
ing-WRF meteorological model calculates themeteorological fields for the EURAD-IM 
model with respect to temperature,relative humidity, precipitation and wind speed and 
-direction near thesurface. Available chemical and meteorological observations will be 
used forevaluation of the model’s performance.

P4.22 - MEASUREMENT OF GREENHOUSE GAS EMISSIONS FROM LANDFILLS IN 
DELHI, INDIA
ChhemeNdRA ShARmA; moNoJit ChAkRAboRty; JiteNdRA pANdey; pRAbhAt k. GUptA;
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Abstract:

Landfills are important anthropogenic sources of emissions of greenhouse gases (GHGs), 
especially of methane. A study was carried out for measurement of GHGs, namely meth-
ane (CH4), carbon dioxide (CO2)and nitrous oxide (N2O) in three landfills of Delhi city 
namely Ghazipur (GL), Bhalswa (BL) and Okhla (OL) during 2008 to 2012 period using 
the static chamber method for sample collection which were brought back to laborato-
ry for gas chromatographic analyses of  CH4, CO2 and N2O for development of landfill 
specific emission factors for use in emission inventory preparation.

The results show a large seasonal variability in emission fluxes of CH4 and CO2 with 
highest fluxes occurring during summer season, lower in winter season and lowest in 
monsoon season. The N2O emission fluxes show only small seasonal variability.   CH4 
emissions have been found as 1046±339, 1553±654 & 1219±427 mg m-2h-1 from GL, BL 
and OL respectively during winter season. In summer season, it is found to be 2991±1011, 
2446±858 & 1410±537 mg m-2 h-1 from GL, BL and OL respectively. The monsoon sea-
son shows CH4 emission fluxes as 886±252, 803±261 & 702±205 mg m-2 h-1 from GL, BL 
and OL respectively. CO2 emission fluxes have been found to be 6595±1418, 7754±2309 
& 4016±1314 mg m-2 h-1 during winter season; 10518±3223, 9956±4168 & 5824±2033 
mg m-2 h-1during summer season and 4468±1309, 4912±2703 & 4152±1602 mg m-2 
h-1 during monsoon season from GL, BL and OL respectively. The N2O emission fluxes 
have been found to be 1210±329, 998±298 and 944±339 µg m-2h-1 from GL, BL and OL 
respectively. These emission fluxes have been used to generate landfill specific GHG 
emissionfactors and GHG emission estimates. Generated  CH4 estimateshave  been 
compared with FOD model basedestimation which reveals waste characteristics as  the 
major factor influencing estimations basedon FOD method.



SCIENTIFIC PROGRAM

233

P4.23 - CHEMICAL CLIMATOLOGY OF OZONE: DEVELOPING AN IMPACT BASED 
FRAMEWORK
ChRiStopheR StUARt mAlley

UNiVeRSity of ediNbURGh

C.Malley@sms.ed.ac.uk

In 1872 Scottish chemist Robert Angus Smith established the basis of ‘chemical climatol-
ogy’ explicitly designed to assess the human health impact of the ‘man-made climates’ in 
cities. Since then usage of chemical climatology has been sporadic. However with large 
volumes of atmospheric composition datasets available from campaign measurements, 
monitoring and modelling, as well as pollutant impact studies, an updated framework 
based on Angus Smith’s principles would be useful as a resource for both scientists and 
policy makers. Through analogy with the use of the term climate in other areas (e.g. me-
teorological or political) a modern chemical climatology framework is described, high-
lighting impact-focused principles. To derive the chemical climatology the impact of at-
mospheric composition is first identified (e.g. damage to human health). The impact is 
linked to the state of atmospheric composition in time and space (e.g. ozone concentra-
tions in the UK 1990-2010), and the drivers of the state are then assessed (e.g. emissions, 
chemical background, chemical precursors, meteorology).

Two chemical climates are presented: of O3 on human health and on vegetation. The 
chemical climates are derived from measurements at the two UK European Monitor-
ing and Evaluation Programme (EMEP) monitoring ‘supersites’: Auchencorth Moss and 
Harwell. The impacts of O3 on human health and on vegetation are assessed using the 
SOMO35 and AOT40 metrics respectively. Drivers of significant spatial variation in these 
impacts across the UK, and temporal changes at Harwell between 1990 and 2011 are 
discussed, as well as the relative importance of hemispheric, regional andlocal O3 chem-
ical processing and its precursors. The individual site assessments are placed in regional 
context through the statistical evaluation of O3 variation across Europe.

The chemical climatology framework allows for collation of individual scientific studies 
which focus on a specific subset of processes relevant to an impact, state and/or driver 
into an integrated chemical climate. This approach provides opportunities for develop-
ing the understanding between different atmospheric composition impacts, including 
the identification of common drivers, and potentially holistically considered mitigation 
strategies.

P4.24 - A CHEMICAL CLIMATOLOGY ASSESSMENT OF THE ROLE OF VOCS IN 
OZONE FORMATION AT THE UK EMEP SUPERSITES
ChRiStopheR StUARt mAlley;
UNiVeRSity of ediNbURGh;
C.Malley@sms.ed.ac.uk;

Understanding the role of individual volatile organic compounds (VOCs) in the formation 
of surface ozone is important for the effective targeting of ozone mitigation strategies. 
The UK operates two European Monitoring and Evaluation Programme (EMEP) moni-
toring ‘supersites’ where concurrent measurement of 27 VOCs, NOx and ozone allows 
relationships between these precursors and ozone to be explored. This work presents 
the relative contribution of measured VOCs on ozone formation at the ‘supersites’,in-
cluding spatial variation across the UK, and temporal changes between 1999 and 2012. 
The study was undertaken using the impact-focused chemical climatology framework 
(Malley et al., 2014).

Regional components of ozone concentrations are distinguished from hemispheric 
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background ozone and measured ozone concentrations which show depletion due to 
the local NOx environment. Increased VOC photochemical cycling is observed during 
periods of regional ozone formation, and the contribution of individual VOCs to this to-
tal measured VOC cycling is discussed, with ethene and m+p-xylene consistently show-
ing greatest photochemical cycling during regional ozone production. The drivers of 
this photochemical depletion, such as meteorology and emissions are evaluated. Back 
trajectories are coupled with gridded VOC emission maps to estimate the exposure of 
trajectories to VOC emissions for the four days prior to their arrival at the receptor site. 
These emissions are disaggregated into 11 broad source sectors, and their contribution 
is evaluated. A majority of emissions exposure derive from UK emissions sources, on av-
erage 63% in 2011, and from SNAP source sector 6, solvent and product use (50% total 
emissions in 2011) The implications of the level of source disaggregation available are 
discussed in terms of its limitations on VOC emissions speciation to estimate the expo-
sure of receptor sites to individual VOCs. Using the SNAP sector and the NFR code sec-
tor data, it is demonstrated that a greater level of source sector disaggregation would 
benefit atmospheric model studies and policy determination.
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P4.25 - USE OF RECEPTOR MODELS IN AEROSOL SOURCES QUANTIFICATION AND 
SOIL COMPOSITION CHARACTERIZATION IN SAO PAULO’S METROPOLITAN RE-
GION
ClARiCe miRANdA fioReSe fURtAdo; pAUlo edUARdo ARtAxo Netto

UNiVeRSity of São pAUlo; iNStitUto de fíSiCA dA UNiVeRSidAde de São pAUlo
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Many studies are made about theatmospheric pollution in Sao Paulo’s Metropolitan re-
gion, urban area witharound 20 million inhabitants, 7.8 million vehicles and 40 million 
industries. Industrialand vehicular emissions compromise air quality and one of the chal-
lenges is toidentify and quantify the contribution from these sources to help thedevel-
opment of public policies aimed at pollutants emission reduction. In orderto analyze the 
elemental composition of the particulate material for posterior interpretationby receptor 
models, aerosol particles were collected in four sites.

Congonhas’ is the one mostimpacted by vehicular emission, due to intensive traffic and 
local geography, whichhampers the dispersion of pollutants. Cerqueira Cesar station is 
also highlyimpacted by vehicular emissions and due to its high altitude;  it is affected 
bothby local emission and atmospheric transport from other regions. The station within-
Ibirapuera’s park, although surrounded by high traffic avenues, has almost nullvehicular 
emission in a 300m radius. Possibly due to the local emission ofVolatile Organic Com-
pounds by the vegetation, this station indicates some ofthe highest Ozone concentration 
values in Sao Paulo. USP’s station is not muchaffected by vehicular emissions, being also 
a well ventilated location thatallows sampling air from Sao Paulo’s West Zone’s Industrial 
Region, resultingin a wider scale analysis. In order to improve the interpretation of the 
receptormodels, soil samples were collected in each site and resuspended to allow ade-
tailed characterization of its composition.

Through gravimetric analysis, itwas determined the mass of aerosol, the BC concentra-
tion as well as theelementary concentration. The BC analysis was made through reflec-
tance;  theanalysis of organic compounds through the differential thermal analysistech-
nique. X-Ray Fluorescence was used for the determination of elementarycomposition. 
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The mass concentration was ascertained through gravimetricanalysis of the Nuclepore 
filters, in coarse and fine mode. For USP, CerqueiraCesar and Ibirapuera sites, the av-
erage fine mass concentration is 9.6, 11.2and 12.2 µg/m³ respectively and the average 
coarse mass concentration is 16.4,15.2 and 18.6 µg/m³ respectively.

P4.26 - INTERACTION BETWEEN OZONE PRECURSORS AND PHOTOACTIVE ROAD 
MATERIALS: POTENTIAL IMPLICATIONS FOR AIR QUALITY.
ClAUdiA toRo; tom JobSoN; ShihUi SheN; liV hASelbACh; SeReNA ChUNG;
wAShiNGtoN StAte UNiVeRSity;wAShiNGtoN StAte UNiVeRSity;peNNSylVANiA StAte UNiVeRSi-
ty;wAShiNGtoN StAte UNiVeRSity;wAShiNGtoN StAte UNiVeRSity;
claudia.toro@wsu.edu;tjobson@wsu.edu;SZS20@psu.edu;haselbach@wsu.edu;sere-
na_chung@wsu.edu;

Vehicle emissions are a major source of pollution particularly in urban areas resulting in a 
large impact on public health. Pollution control tools targeting mobile sources have been 
successful in reducing emissions in the last decades. Further reductions are challenging as 
the most cost effective tools have already been implemented. Photoactive roadways have 
been suggested as an efficient alternative to improve air quality and near-road conditions 
by removing pollutants at the source before they are dispersed. However, several labora-
tory studies have shown formation of nitrous acid (HONO) during NOx removal suggesting 
that this technology could constitute an additional source of radicals in urban areas.

We performed chamber experiments to determine reaction probabilities between ozone 
precursors and TiO2-treated asphalt and concrete samples, two of the most common 
roadway materials.Pollutants studied included NOx and VOC commonly found in ve-
hicle exhaust. The photocatalytic process was studied against parameters such as UV 
irradiation,relative humidity, concentrations and residence time. Our results indicate that 
despite being efficient in removing pollutants, photoactive asphalt samples area source 
of HONO during photocatalytic oxidation of NOx, and that both photoactive asphalt and 
concrete constitute an important source of aldehydes during the photocatalytic removal 
of VOC. Furthermore, we found that competitive adsorption between VOC in mixtures 
results in preferential removal of compounds with lower vapor pressure, suggesting im-
portant implications for the removal of gasoline versus diesel exhaust.  To further under-
stand the potential impact of adopting such technology, we incorporated the reaction 
probabilities determined experimentally to modify deposition velocities of pollutants in 
a 1-D model, as well as the molar yields of the byproducts identified. The end goal is to 
determine how the balance between removal of ozone precursors and release of radical 
sources affects ozone formation rates in urban areas. The outcome of this project will 
help informing regulators and policy-makers on the net benefits of adopting this tech-
nology as an air quality management strategy.

P4.27 - AN INTEGRATED AIR QUALITY MODELING SYSTEM FOR THE METROPOLITAN 
AREA OF BUENOS AIRES
CRiStiNA RoSSleR; meliSA diAz ReSqUiN; dARio Gomez; lAURA eleNA dAwidowSki

ComiSioN NACioNAl de eNeRGiA AtomiCA; CNeA; AtomiC eNeRGy CommiSSioN of ARGeNtiNA; 
ComiSióN NACioNAl de eNeRGíA AtómiCA

crossler@cnea.gov.ar; melisadr@gmail.com; dgomez@cnea.gov.ar; lauradawidowski@
gmail.com

With the aim to gain knowledge in the understanding of the relationshipsof air pollut-
ants concentration and the emission patterns of the MetropolitanArea of Buenos Aires 
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(MABA), two coupled chemistry transport modeling systems,CCAT-BRAMS and WRF-
CHEM, were implemented. We evaluate the simulations of carbon monoxide (CO)and 
meteorological data under average winter conditionsand also in association with an in-
trusion of a polar air mass, againstlocal observations taken from three National Weather 
Service meteorologicalstations and the only monitoring station with reliable data for the 
studiedperiod. Extensive numerical experiments of both models were performed in or-
derto identify the optimum setting that best describe both meteorological and airquality 
measurements.

The modelswere configured with two nested domains that have grids of 12 and 3 km, with 
initialand boundary conditions taken every 6 hours from CPTEC/INPE CCATT-BRAMS,-
considering the RELACs chemical mechanism and spin-up of 3 days. The Prep-che-
memissions preprocessor has been implemented in both models with the option thatal-
lows the integration of EDGAR and RETRO global emission databases with arecently 
developed regional emission inventory for mobile and stationarysources.

The resultsindicate that the models performances are good enough to represent the 
meteorologicalvariability of the studied area and to simulate the synoptic situationana-
lyzed. Nevertheless soil humidity initial conditionsmay be improved to obtain a better 
representation of surface water patterns.

Carbonmonoxide and nitrogen oxides diurnal cycles, inter-diurnal variability and therela-
tionship between carbon monoxide, nitrogen oxides and ozone were obtained.From the 
comparison with observations CO mixing ratios show a good trendrepresentations but 
a lower simulated valued, with a range of modelled-to-observedcorrelation coefficients 
between 0.75 – 0.87, root mean square between 0.75 and0.90 and standard deviation 
between 0.72 and 0.90. The difference can berelated with an underestimation of the 
emissions from the old gasoline passengercars that represents to 60% of the total CO 
emissions and presents a highuncertainty value.

P4.28 - DEVELOPMENT OF SIMULATING AEROSOLS AND TROPOSPHERIC OZONE 
IN MEGACITIES USING A GLOBAL NONHYDROSTATIC MODEL WITH A STRETCHED-
GRID SYSTEM
dAiSUke Goto; teRUyUki NAkAJimA; Ryo mURAtA; hiSAShi yAShiRo; keNGo SUdo; tie dAi; ShotA 
miSAwA; JUNyA UChidA; toShimASA ohARA;
NAtioNAl iNStitUte foR eNViRoNmeNtAl StUdieS (NieS);AtmoSpheRe ANd oCeAN ReSeARCh iNSti-
tUte, UNiVeRSity of tokyo;AtmoSpheRe ANd oCeAN ReSeARCh iNStitUte, UNiVeRSity of tokyo;Ad-
VANCed iNStitUte foR CompUtAtioNAl SCieNCe, RikeN;GRAdUAte SChool of eNViRoNmeN

goto.daisuke@nies.go.jp;teruyuki.nakajima@aori.u-tokyo.ac.jp;ryo_m@aori.u-tokyo.ac.
jp;h.yashiro@riken.jp;kengo@nagoya-u.jp;daitie@mail.iap.ac.cn;s_misawa@aori.u-tokyo.
ac.jp;junya@aori.u-tokyo.ac.jp;tohara@nies.go.jp;

An aerosol-chemistry-coupled global non-hydrostatic model with a stretched-grid sys-
tem has been developed and tested. The dynamic model is Nonhydrostatic Icosahe-
dralAtmospheric Model (NICAM; Tomita and Satoh, Fluid. Dyn. Res. 2004; Satoh et al., 
J.Comput. Phys. 2008), which originally has a uniform grid system, can concentrate hori-
zontal grid points at a region of interest using a Schmidt transform scheme. As a result, 
horizontal grid intervals will gradually become smaller at the focusing region to save 
computational resources. Also, unlike regional models, neither nesting techniques nor 
boundary conditions are required, and therefore, errors that generated at the lateral 
boundaries can be totally ignored. The aerosol-chemistry model is based on SPRINTARS 
(Takemura et al., J. Geophys. Res., 2005) and CHASER (Sudo et al., J. Geophys. Res., 
2002). In this study, we integrated the aerosol-chemistry-coupled model with a horizon-
tal resolution of approximately 10 km around Tokyo. We determined that the model was 



SCIENTIFIC PROGRAM

237

capable of consistently recreating accurate fields of meteorological variables, primary 
(e.g., elemental carbon) and secondary aerosols (e.g., sulfate), and short-lived gases 
(e.g., ozone and SO2) to those obtained by in-situ measurements and with other region-
al model. We believe that the model is capable of predicting amount of pollutants in the 
atmosphere over the various cities/region in detail, also in a foreseeable future; an orig-
inal uniform grid system can be directly applied for such air-quality simulations to look 
at the whole globe in fine resolutions.

P4.29 - IMPACTS OF SUGARCANE STRAW BURNING ON AIR QUALITY
dANielA de AzeRedo fRANCA; kARlA mARiA loNGo; SAUlo RibeiRo de fReitAS; beRNARdo f. t. RU-
doRff; RAfAel StoCkleR; RAfAel mello dA foNSeCA

iNpe; iNpe; iNpe; AGRoSAtélite GeoteCNoloGiA ApliCAdA ltdA.; iNpe; iNpe
daniela.franca@cptec.inpe.br; karla.longo@inpe.br; saulo.freitas@cptec.inpe.br; ber-
nardo@dsr.inpe.br; rafael.stockler@cptec.inpe.br; rafael.mello@cptec.inpe.br

Sugarcane is a relevant feedstock for the Brazilian economy used to produce sugar and 
ethanol in almost equal proportions. The state of São Paulo is the largest sugarcane pro-
ducer and is responsible for almost 60% of the Brazilian production, owning a cultivated 
area of about 5.4 Mha in 2011. The sugarcane harvest can be performed either with or 
without the pre-harvest straw burning practice and close to 2 Mha have been annually 
harvested from 2006 to 2010 with the pre-harvest burning practice that emits particu-
late material, greenhouse gases and tropospheric ozone precursors to the atmosphere. 
Even with policies to eliminate the practice of pre-harvest sugarcane burning in the near 
future, there is still significant environmental damage. Moreover, this practice can injure 
health of resident population in the vicinity, making them more susceptible to diseases, 
above all respiratory ones. A larger number of people can be subject to its effects since 
many urban areas are typically located next to sugarcane cultivated areas as well as 
ethanol and bioelectricity plants. Therefore, this work aimed to assess the impacts of 
sugarcane straw burning in the state of São Paulo on air quality, in 2006 and 2011, us-
ing the CCATT-BRAMS atmospheric chemistry model. The results of this study showed 
that the spatial resolution of 10 km is enough to consistently simulate the diurnal cycle 
and the monthly variability of the main pollutants considered in this paper: CO, NOX 
and O3. The effects of the emissions associated with the practice of sugarcane straw 
burning may exceed the local level and also affect the chemical composition of the at-
mosphere in neighboring states, in particular, Mato Grosso, Mato Grosso do Sul, Minas 
Gerais and Paraná. Emissions estimates for the state of São Paulo indicate a decrease 
of the contribution of the sugarcane straw burning in the concentration of pollutants in 
the atmosphere for the year 2011 in relation to 2006, consistent with the reduction in the 
practice of sugarcane straw burning in this state, indicating that the measures taken by 
the government to reduce sugarcane straw burning emissions in the state of São Paulo 
are becoming effective.
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P4.30 - TRENDS IN AEROSOL PARTICLES IN BUENOS AIRES
dARRel bAUmGARdNeR; GRACielA biNimeliS de RAGA; ANA GRACielA Ulke; mARCelA toRReS-bRizUelA;
dmt;UNiVeRSidAd NACioNAl AUtoNomA de mexiCo;depARtAmeNto de CieNCiAS de lA AtmóSfeRA y 
loS oCéANoS, fACUltAd de CieNCiAS exACtAS y NAtURAleS;depARtAmeNto de CieNCiAS de lA At-
móSfeRA y loS oCéANoS, fACUltAd de CieNCiAS exACtAS y NAtURAleS;
darrel.baumgardner@gmail.com;raga.graciela@gmail.com;ulke@at.fcen.uba.ar;mtbya-
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The longest continuous measurement campaign ever to be conducted in Buenos Aires 
was carried out in 2011 to determine certain characteristics of particulate pollution. This 
was a collaboration between universities in Mexico and Argentina. Measurements of par-
ticle mass (PM10), equivalent black carbon (eBC), condensation nuclei (CN) concentration 
and mass of particle bound poly-aromatic hydrocarbons(PPAH) were made near the east 
central area of Buenos Aires from April 15 –December 6, 2011. The light scattering and ab-
sorption coefficients were also measured from which the extinction coefficient and single 
scattering albedo were derived. Vertical profiles were made of aerosol backscattering 
using a ceilometer with a range of 7.5 km. Aerosol optical depth was measured with a 
nearby AERONETphotometer. Simultaneous measurements of wind and state variables 
were also made.The air mass history was determined every six hours using back trajecto-
ry analysis and the hourly boundary layer height was derived from the ceilometer profiles.

Distinctive trends are detected in the CN, PPAH and eBC concentrations, increasing from 
fall to winter, with maxima at the winter equinox of 55000 cm-3, 500 ng m-3and 400 ng 
m-3 in CN, PPAH and eBC, respectively. The diurnal variations are related to the air mass 
origin prior to reaching the measurement site that was located on the roof of a university 
building at an altitude of 30 m a.s.l.  Strong correlations between the CN, PPAH and eBC 
suggest that the majority of particles come from local combustion sources. The diurnal 
variations indicate that this source is from vehicular traffic, although the nearby power 
plant that uses fuel-oil, was another possible source of increased particle concentrations.

Evaluation of the vertical profiles of backscattering show the daily growth and collapse 
of the mixed layer that are dependent upon the source of the air mass at the measure-
ment site and the meteorological conditions. The highest particle concentrations are at 
times associated with a shallow mixed layer but this was not a consistent pattern.

P4.31 - LOWER TROPOSPHERIC OZONE CONCENTRATIONS: COMPARING CHEMIS-
TRY-CLIMATE MODELS AND OBSERVATIONS
dAVid d. pARRiSh; JeAN-fRANCoiS lAmARqUe; VAiShAli NAik; lARRy w. hoRowitz; dRew t. ShiN-
dell 
NoAA eSRl CSd; NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh; UCAR/NoAA GeophySiCAl 
flUid dyNAmiCS lAboRAtoRy; NoAA GeophySiCAl flUid dyNAmiCS lAboRAtoRy; GoddARd iNSti-
tUte foR SpACe StUdieS, NAtioNAl AeRoNAUtiCS ANd SpACe AGeNCy

david.d.parrish@noaa.gov; lamar@ucar.edu; vnaik@ucar.edu; larry.horowitz@noaa.gov; 
drew.t.shindell@nasa.gov

Several recent papers have quantified long-term O3changes and seasonal cycles ob-
served at sites that are believed to representbaseline (here understood as representative 
of continental to hemisphericscales) conditions.  Most attention hasbeen paid to northern 
mid-latitudes, but some results are available world-wide. Three chemistry climate mod-
els (CAM-chem run at NCAR, GFDL-CM3 andGISS-E2-R) have calculated retrospective 
tropospheric O3 concentrations as part of the ACCMIP andCMIP5 model intercompari-
sons.  We presentapproaches for quantitative comparisons of model results with meas-
urements, forabsolute O3concentrations,their long-term changes, and seasonal cycles.  
We find considerable qualitative agreementbetween the measurements and the models, 
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but there are also substantial andconsistent quantitative disagreements.  Preliminaryre-
sults indicate that the three CCMs reasonably reproduce the absolute O3concentrations, 
their long-term changesand the seasonal cycles measured in the southern hemisphere 
and thetropics.  However, poorer results arefound for the northern mid-latitudes, where 
models 1) overestimate absolute O3 mixing ratios, on average by ~5 to 17 ppbv inthe year 
2000, 2) capture only ~50% of O3 changes observed over the past five to sixdecades, 
and little of observed seasonal differences, 3) capture ~25 to 45% ofthe rate of change 
of the long-term changes, and 4) do not reproduce theobserved historical shift in the 
phase of the seasonal cycle at northernmid-latitudes.  Thesedisagreements are signifi-
cant enough to indicate that only limited confidencecan be placed on estimates of pres-
ent-day radiative forcing of tropospheric O3derived from modeled historic concentra-
tion changes and on predicted future O3concentrations.  Evidently our understanding of 
tropospheric O3is incomplete, at least as it isincorporated into current chemical climate 
models.  Modeled O3 trends at northern mid-latitudes approximatelyparallel estimated 
trends in anthropogenic emissions of NOX, animportant O3 precursor,while measured 
O3 changesincrease more rapidly than these emission estimates.

P4.32 - THE ATMOSPHERIC COMPOSITION GEOSTATIONARY SATELLITE CONSTEL-
LATION FOR AIR QUALITY AND CLIMATE SCIENCE: EVALUATING PERFORMANCE 
WITH OBSERVATION SYSTEM SIMULATION EXPERIMENTS
dAVid edwARdS; heleN woRdeN; JeRome bARRe;
NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;NA-
tioNAl CeNteR foR AtmoSpheRiC ReSeARCh;
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Advances in tropospheric remotesensing over the past decade have shown the potential 
of satellitemeasurements to quantify the sources and distributions of gasesimportant for 
air quality and climate. However, current satellite observationsof tropospheric composi-
tion are made from low Earth orbit and provide atbest one or two measurements each 
day at any given location. Coverageis global but sparse, often with large uncertainties in 
individualmeasurements that limit examination of local and regional atmospheric com-
positionover short time periods. This has hindered the operational uptake of thesedata 
for monitoring air quality and population exposure, andfor initializing and evaluating 
chemical weather forecasts. 

By the end of the current decadethere are planned geostationary Earth orbit (GEO) sat-
ellite missions foratmospheric composition over North America, Korea and Europe with 
additionalmissions proposed. Together, these present the possibility of achieving acon-
stellation of geostationary platforms to achieve continuous time-resolvedhigh-density 
observations of continental domains for mappingpollutant sources and variability on 
diurnal and local scales. We describeObserving System Simulation Experiments (OSS-
Es) to evaluate the contributionsof each planned GEO mission to improve knowledge 
of near-surface air pollutiondue to intercontinental long-range transport and quantify 
pre-cursor emissions.We detail the requirements on chemical transport modeling, meas-
urementsimulation and data assimilation for a successful OSSE infrastructure. Finally,we 
report on international collaborations using the OSSE approach to determineexpected 
performance of planned satellite systems and set requirements forfuture missions.
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P4.33 - STUDY OF MAJOR PRECURSORS OZONE IN THE METROPOLITAN AREA OF 
SÃO PAULO
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Ozone (O3) is a pollutant that presents great concern in terms of air quality in the met-
ropolitan area of São Paulo (MASP). In 2012 , 98 days of exceedances of the standard 
value(160 µg m-3) for hourly averages for this pollutant was observed in the MASP. The 
focus of this study was to determine the main Volatile Organic Compounds (VOCs) pre-
cursors of O3which controls this pollutant.

The samples were taken at the Company of Environmental Sanitation Technology of the 
State of the São Paulo (CETESB) IPEN/USP station in University City, 800 m altitude, in 
the west of the city of São Paulo during the period September 2011 until August 2012, 
when 66 hydrocarbons samples were collected, 62 of aldehydes and 42 of ethanol, on 
weekdays, 07:00 am to 09:00 am, due to the fact that, in this time, the traffic is heavy 
and the solar radiation is low.

For sampling of hydrocarbons (HCs) canisters were used .The HCs were analyzed by 
the technique of gas chromatography (GC) with mass spectrometry detector (MS) and 
flame ionization (FID). Sampling of aldehydes was done using C18 silica coated cartridg-
es through the technique of high performance liquid chromatography with ultraviolet 
detector. The ethanol samples were collected from florisil cartridges and analyzed using 
GC-FID.

The aldehydes represented 35.3% of VOCs concentrations analyzed in the atmosphere, 
followed by ethanol 22.6%, aromatics 15.7%, alkanes13.5%, ketones 6.8%, alkenes 6.0% 
and alkadienes <0.1%. Considering the concentration of the compounds and their reac-
tivity, the simulations executed with the model Ozone Isopleth Package for Research 
(OZIPR) showed that acetaldehyde contributed with 61.2% to the formation of O3 in the 
atmosphere of MASP in the year 2011-2012. The class of aldehydes contributed with 74% 
of the production of O3, aromatics 14.5%, alkenes 10.2%, alkanes 1.3% and alkadienes 
(isoprene) 0.03%. The ratio VOCs/NOx found during this study for the spring, summer, 
autumn and winter seasons were 4, 3, 3 and 2, respectively. Decrease in the concentra-
tion of VOCs in the MASP will result in the decrease of the ozone concentration.

P4.34 - CHARACTERIZATION OF FINE PARTICULATE MATTER IN SÃO PAULO, BRA-
ZIL: RESULTS FROM OFFLINE MEASUREMENTS.
dJACiNto Ap. moNteiRo doS SANtoS JR; Joel feRReiRA bRito; pAUlo ARtAxo;
if - USp;UNiVeRSity of SAo pAUlo;iNStitUte of phySiCS, UNiVeRSity of SAo pAUlo;
djunior@if.usp.br;jbrito@if.usp.br;artaxo@if.usp.br;

Megacities emissions are increasingly becoming aglobal issue, where emissions from the 
transportation sector play an importantrole. The São Paulo Metropolitan Area (SPMA), 
located in Southeast of Brazil,is a megacity with a population of 18 million people, with 7 
million cars andlarge-scale industrial emissions. To improve the understanding of aero-
solcomposition and life cycle in this megacity a source apportionment study,combining 
online and offline measurements, is currently taken place. Aerosolswere collected at 4 
sites, with inorganic and organic component being sampled. Organicand elemental car-
bon were measured using a Sunset Laboratory Dual Optics(transmission and reflectance) 
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Carbon Analyzer. About 22 trace elements hasbeen measured using polarized X-Ray 
Fluorescence (XRF). Aerosol mass and blackcarbon were also measured. The average 
PM2.5 mass concentration obtained were9.6, 11.2 and 12.2 µg m-3 for the University site, 
Downtown site and Park site,respectively, indicating a relatively well mixed aerosol over 
the São Paulo metropolitanarea. At all sites, organic matter (OM) has dominated fine 
mode aerosolconcentration with 42 to 60% of the aerosol mass. Correspondingly, EC 
accountedfor 23%, 21% and 31% of fine mode aerosol mass concentration. Finally, sulfa-
teaccounted for 26%, 23% and 21% for the University, Downtown and Park sites. Thesum 
of these species with other trace elements has shown good agreement withgravimetri-
cally obtained aerosol mass concentration. Aerosol sourceapportionment will be done 
with receptor analysis and integration with onlinedata such as PTR-MS, Aethalometers, 
Nephelometers and ACSM.

P4.35 - REGIONAL TO URBAN CHEMISTRY AND ITS CONTRIBUTION TO AIR QUALITY 
EPISODES
dR RUth mARy doheRty; iAN mACkeNzie; dR mASSimo VieNo; dR dAVid CARRUtheRS; dR mAt 
heAl; dR dAVid SteVeNSoN; pRof. mike dAVieS; pRof. pAUl wilkiNSoN

UNiVeRSity of ediNbURGh; UNiVeRSity of ediNbURGh; NeRC CeNtRe foR eColoGy ANd hydRoloGy, 
ediNbURGh; CAmbRidGe eNViRoNmeNtAl ReSeARCh CoNSUltANtS; UNiVeRSity of ediNbURGh; UNiVeR-
Sity of ediNbURGh; UNiVeRSity ColleGe loNdoN; loNdoN SChool of hyGieNe ANd tRopiCAl m
ruth.doherty@ed.ac.uk; iamack@staffmail.ed.ac.uk; mvi@ceh.ac.uk; David.Carruthers@
cerc.co.uk; mrh02@staffmail.ed.ac.uk; dstevens@staffmail.ed.ac.uk; michael.davies@
ucl.ac.uk; paul.Wilkinson@lshtm.ac.uk

Regional chemistry transport models simulate the emissions,chemistry and transport 
of air pollution over large geographical areas, but are unable to resolve the very fine-
scale emissions and dispersion within the complex urban environment. Conversely, ur-
ban-scale dispersion models allow simulation at roadsides and emission hotspots but 
rely on local observations to provide the background atmospheric composition and thus 
provide no information on the origin of transported pollution. To bridge this gap, we have 
coupled the EMEP regiona lchemistry transport model to the ADMS urban dispersion 
model. The nested modelling approach uses EMEP driven by the Weather and Research 
Forecasting(WRF) model to simulate atmospheric chemistry at 50 km horizontal reso-
lution over W. Europe and at 5km resolution over the UK. ADMS then uses the 5kmres-
olution results as boundary conditions to simulate air quality over the London megac-
ity. Validation of daily mean and maximum simulated O3and PM2.5 and PM10 against 
measurements demonstrates that this coupled nested model gives a significant improve-
ment over EMEP-only 5km model results mainly due to the explicit representation of the 
high concentration gradients that occur close to road sources. Higher percentile values 
of simulated O3 and PM also compare well with monitor observations. However, when 
thresholds are considered, small model biases can lead to substantial model-observation 
differences in numbers of exceedances of air quality standards e.g. of daily maximum 
8-hour running meanO3. We are currently evaluating coupled model performance for 
large-scale pollution episodes that extend over several days using the nested model to 
estimate the fraction of regionally transported pollution versus local emission/produc-
tion.  Outdoor pollutant concentrations are being linked through building physics and 
building stock models for London to produce indoor pollution estimates as part of a 
larger project examining the health effects of multi-pollutants and weather.



SCIENTIFIC PROGRAM

242

P4.36 - ANALYSIS OF AEROSOL PM2.5 AND PM10 MEASUREMENTS  IN THE CITY OF 
NATAL- RIO GRANDE DO NORTE (RN) – BRAZIL
ediClê de SoUzA feRNANdeS dUARte; JUdith JohANNA hoelzemANN; fRANCiSCo lAeRte CAStRo; 
GlAUbeR JoSé tURollA feRNANdeS;
UfRN;ppGCC/UfRN;CtGáS - eR;CtGáS - eR;
edicless@yahoo.com.br;judith.hoelzemann@ccet.ufrn.br;laerte@ctgas.com.br;glauber@
ctgas.com.br;

In the Brazilian Northeast very few or no data on atmospheric chemistry and air quality 
are available, neither in urban nor in rural areas. The Center of Gas Technologies and Re-
newable Energy (CTGÁS -ER) measured for the first time aerosol mass concentrations 
of PM2.5 and PM10 in the city of Natal, capital of the state of Rio Grande do Norte (RN) 
during the years 2011 and 2012. In this study we present an analysis of the behavior and 
origins of particulate matter measured at this urban CT Gás site by using the Lagrangian 
Hybrid Single- Particle Lagrangian Integrated trajectory model (HYSPLIT). The HYSPLIT 
model is a tool for analysis of backward trajectories and transport of air masses, chemi-
cal, biological and nuclear agents in order to identify the origin of these and its influence 
on particle levels observed in Natal -RN. We identify the potential origins of the particu-
late matter in view to the importance of these emissions on air quality, as well as analyze 
their transport.

P4.37 - SIZE COMPARISON OF THE MONOMERS FORMING SOOT AGGREGATES 
FROM DIESEL AND BIOMASS BURNING EMISSIONS
eStheR Coz; ANA i. CAlVo; CéliA AlVeS; lUíS tARelho; AlleN l. RobiNSoN; GARy S. CASUCCio; 
tRACi l. leRSCh; beGoñA ARtíñANo

CiemAt; UNiVeRSidAd de leóN; CeSAm - UNiVeRSity of AVeiRo; CeSAm - UNiVeRSity of AVeiRo; 
ColoRAdo StAte UNiVeRSity; RJ lee GRoUp, iNC.; RJ lee GRoUp, iNC.; CiemAt
esther.coz@ciemat.es; aicalg@unileon.es; celia.alves@ua.pt; ltarelho@ua.pt; alr@an-
drew.cmu.edu; gcasuccio@rjlg.com; tlersch@rjlg.com; b.artinano@ciemat.es

Soot aggregates, product of combustion processes, are a complex dynamic unit in the 
atmospheric system. Their physicochemical properties strongly vary with combustion 
technology and fuel from the emission point as well along the whole life cycle in the 
atmosphere. Understanding the structural evolution of these aerosols within the atmos-
pheric pool and under different conditions is a key to solve relevant questions regarding 
climate or health related issues. Changes in the monomer diameters in this type of struc-
tures seem to be directly related to the aggregate’s optical properties and dynamics, and 
thus fundamental to completely understand their role in the atmosphere.

The present study aims to characterize the monomers forming those carbonaceous ag-
gregates within some diesel exhaust and biomass burning experiments and compare it 
with previous results reported in the available literature. A Jeol 6500F, FEI© Sirion 400 
and a Hitachi S-5500 In-lens ultra-high resolution field emission electron microscope 
were used to determine the size of the spherules and any other particles comprising the 
aggregate’s core. Image magnification ranged from 100,000 to 500,000.

The size of the primary particles (monomers) contained in the laboratory generated die-
sel exhaust ranged from 10 to 50 nm, fitting unimodal size distribution with a maximum 
peak on 22 nm. For biomass burning, the size distribution of the primary particles com-
prising the aggregates presented one or two modes, the smaller curve with particles 
ranging from 10 to 100 nm and a second mode for particles larger than 100 nm (non 
graphitic tar-balls).

The microscopy of this study has been conducted at RJ Lee Group, Inc. and Centro Na-
cional de Microscopía Electrónica (Universidad Complutense de Madrid) with support 
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the AEROCLIMA project (CIVP16A1811) by Fundación Ramón Areces and MICROSOL 
project (CGL2011-27020). Particles from biomass combustion were obtained within the 
AIRUSE project – Testing and Development of air quality mitigation measures in South-
ern Europe (LIFE 11 ENV/ES/000584) and BiomAshTech (PTDC/AAC-AMB/116568/2010 
- FCOMP-01-0124-FEDER-019346).

P4.38 - TOXICOLOGICAL ANALYSIS OF DIMETHOATE, CARBARYL, IPRODIONE AND 
4,4”–DDE WITH THE BIOMONITOR TRADESCANTIA PALLIDA VAR. PURPUREA AND 
TRADESCANTIA CLONE KU-20
fAbiAN ANdReS plACeNCiA loboS; fRANCiSCo CeReCedA - bAliC; ANA mARíA domiNGUez; 
ximeNA fAdiC;
UNiVeRSidAd téCNiCA fedeRiCo SANtA mARíA;CeNtRo de teCNoloGíAS AmbieNtAleS (CetAm), UNi-
VeRSidAd téCNiCA fedeRiCo SANtA mARíA;UNiVeRSidAd téCNiCA fedeRiCo SANtA mARíA;CeNtRo de 
teCNoloGíAS AmbieNtAleS, UNiVeRSidAd téCNiCA fedeRiCo SANtA mARíA;
fabian.placencia.l@gmail.com;francisco.cereceda@usm.cl;anamaria.dominguez@usm.
cl;ximena.fadic@usm.cl;

Valparaíso is one of the regions inChile with the greatest agricultural potential, supply-
ing much of the localmarket. Pesticides and other agricultural chemicals are commonly 
used in theproduction processes, generating hazardous wastes which can damage peo-
ple healthand the environment atmosphere. Pesticide residues represent a risk especially 
tolocal consumers because to the absence of sanitary controls and the potential toxici-
ty,mutagenicity and carcinogenicity of these chemical compounds.

Due to the effect on the health ofpeople and the environmental relevance of the pesti-
cides residues, the Centrefor Environmental Technology (CETAM) evaluated the muta-
genicity of fourpesticides; dimethoate, carbaryl and iprodione; additionally 4,4’–DDE,  a 
breakdown product of DDT found as soilresidue in our region, was included in this study.  
Tradescantia biomonitors were used to carry out the Tradescantia Stamen HairBioassay 
(Trad-SH) using T. clone KU-20 and the Tradescantia Micronucleus Bioassay (Trad-MCN) 
using Tradescantia pallida var. purpurea. Thewell-known mutagen sodium azide (80 mg 
L-1) was selected as positive control.

Biomonitor Inflorescences wereexposed during 8 hours to the evaluated pesticides, which 
were prepared inaqueous solution in a wide range of concentrations, including the maxi-
mumresidue limits and the application doses, except for 4,4’–DDE (0.01, 0.1 and 1 mgL-1).  
Pesticides were absorbed by the biomonitorthrough their stems (xylem pathways). The 
Trad-MCN proved to be sensitive to 4,4’-DDE  at 1 mg L-1, to dimethoate in the range from 
40 to 400 mgL-1 and forcarbaryl at 889 mg L-1 (application dose). These results were-
consistent with their lethal dose (LD50). In the case of Trad-SH bioassay, thebiomonitor 
showed positive response only for dimethoate at low doses (0.2 and 0.5mg L-1). Incon-
clusion, the application of Tradescantia bioassays can be a good option for toxicological-
monitoring of agricultural products and to watch occupational safety.  Further studies will 
be interesting to evaluateTradescantia ś responses for polluted air with gaseous form of 
pesticides aswell as increase the number of pesticides that can be detected.

The authors thank projects Conicyt 79095004and UTFSM 131152 for their financial sup-
port.
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P4.39 - PARTICULATE MATTER CONCENTRATION IN PIZZERIAS: A CASE STUDY 
FOR SÃO PAULO CITY.
fRANCiSCo dANiel motA limA; ReGiNA mAURA de miRANdA

UNiVeRSidAde de São pAUlo; iAG
dnlmota@hotmail.com; regina.miranda@iag.usp.br

1School of Arts, Science and Humanities, Universidad de São Paulo, Av.ArlindoBettio, 
1000, 03828-000 São Paulo

Alot of anthropogenic activities and natural processes can be sources ofatmospheric 
pollutants. Some of them can cause damage to environment and humanhealth, like par-
ticulate matter (PM). PM with diameter less than 2.5 um (PM2.5)is more dangerous to hu-
man health. São Paulo - with more than 19 millioninhabitants, 7 million vehicles, as well as 
the major industrial andtechnological park of the country - has high concentrations of air 
pollutants,especially during the winter. PM2.5 makes part of the vegetal firewood,widely 
used in Brazil in different restaurants as fireplaces, steam generation,pizzeria ovens and 
steak houses. It is estimated that 1,500 million pizzas perday are made in São Paulo us-
ing firewood to cook them. In this study PM2.5has been monitored in three pizzerias in 
São Paulo, during three days, insidethe pizzeria and close to the chimney. Two of them 
using natural firewood andone using wood briquettes. These samples were analyzed by 
gravimetric andoptical reflectance techniques for mass and Black Carbon (BC) concen-
trationsrespectively. Concentrations close to the chimney were extremely high compar-
ingto usual urban sites. PM2.5and BC average concentrations for indoorsamplings were 
70 and 25 ug/m3, respectively. Outdoor concentrationswere 6,100 and 1,300 ug/m3 also 
for PM and BC, respectively. Woodbriquettes presented lower concentrations.

P4.40 - THE TASK FORCE HEMISPHERIC TRANSPORT AIR POLLUTION: QUANTIFY-
ING THE IMPACTS OF REGIONAL AND HEMISPHERIC POLLUTION
fRANCiSCUS JohANNeS deNteNeR; teRRy keAtiNG;
eURopeAN CommiSSioN;US eNViRoNmeNtAl pRoteCtioN AGeNCy;
frank.dentener@jrc.ec.europa.eu;keating.terry@epa.gov;

The Task Force on Hemispheric Transport Air Pollution (TFHTAP) is an international co-
operative scientific effort to improve the understanding of the intercontinental transport 
of air pollution across the Northern Hemisphere. The TF HTAP was organized under the 
auspices of the Convention on Long Range Transboundary Air Pollution in 2005. During 
2012-2016 TF HTAP scientists address six themes: 1) development of emissions invento-
ries and projections; 2) global and regional modeling of source-receptor relationships;3) 
model to observation comparison and process evaluation; 4) assessment of impacts on 
health, eco-systems, and climate; 5) assessment of climate change on air pollution; and 
6) development of a data network and analysis tools.

In this overview we outline the issues pertinent to hemispheric transport of air pollution. 
We present first results for the HTAP Phase2 model multi-model experiments, where a 
number of global and regional model use a harmonized modeling set-up to evaluate the 
impacts of long-range transport on regional air quality- from regional to global scales. 
This presentation is given on behalf of the HTAP modeling team.
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P4.41 - SOURCE IDENTIFICATION, CHARACTERIZATION AND HUMAN RISK ASSOCI-
ATED TO PM2.5 IN SEVEN BRAZILIAN CITIES
GAbRielA polezeR; ANA flAViA loCAteli Godoi; mARiA de fAtimA ANdRAde; ReGiNA mAURA de 
miRANdA; beAtRiz oyAmA; pAUlo AfoNSo de ANdRé; pAUlo hiláRio NASCimeNto SAldiVA; theoto-
Nio pAUliqUeViS; Cybelli G. GReGóRio bARboSA; RodRiGo AUGUSto feRReiRA SoUzA; RiCARdo heN-
Riq

fedeRAl UNiVeRSity of pARANA; fedeRAl UNiVeRSity of pARANA; UNiVeRSity of SAo pAUlo; iAG; 
iNStitUte of AStRoNomy, GeophySiCS, ANd AtmoSpheRe SCieNCeS, UNiVeRSity of São pAUlo; UNi-
VeRSidAde de São pAUlo; UNiVeRSidAde de São pAUlo; depARtAmeNto de CiêNCiAS exAtAS

gabipolezer@gmail.com; aflgodoi@ufpr.br; mftandra@model.iag.usp.br; regina.miran-
da@iag.usp.br; boyama@model.iag.usp.br; pauloafonso@lim05.fm.usp.br; pepino@usp.
br; theotonio@gmail.com; cybelli.barbosa@gmail.com; souzaraf@gmail.com; rhmgo-
doi@ufpr.br

The composition of the atmospheric aerosol with aerodynamic diameter less than2.5µm 
(PM2.5), collected in an urban center, contains a mixture oflocal air pollution sources. 
The prolonged exposure to air pollution isdirectly associated with lung cancer, among 
other health damages. Curitiba is abig state capital in Brazil, with weather similar to 
European cities asManchester, and comparable traffic.Therefore, this research aimed 
to quantify the contribution of the automotivesources to PM2.5 emissions, evaluate the 
possible health effectsover the people exposed next to a residential area in Curitiba, 
andcontextualize the environmental and toxicological perspective of air pollutionas part 
of a larger project involving seven state capitals in Brazil. PM2.5samples were collected 
daily from 2008-2012 and then analyzed by Gravimetry,X-Ray Fluorescence and Black 
Carbon analysis. The enrichment factor (EF), and absoluteprincipal component analysis 
(APCA) were applied to discriminate the sources ofPM2.5, moreover, the carcinogenic 
risk probability was performed toaccess the health risks of PM2.5 pollution on the pop-
ulation. Allthe analyzed elements, except those from the soil, were enriched, showing 
thehigh level of anthropogenic activity in the city. APCA indicated  the principal sources 
as vehicular (60%),soil,  industrial and aerosol formation.For the other Brazilian capitals 
cities, it was found that the vehicularemissions contributed with 40% in São Paulo, 50% in 
Rio de Janeiro, 17% inRecife and 35% in Porto Alegre. The partial results for Manaus show 
a massconcentration of about 11 µg.m-3 for dry season, which wouldrepresent a decrease 
of 0.65% in life expectancy for the local population.While, in Curitiba it was found a mass 
of 12 µg.m-3 and a decreasein life expectancy of 1.5%. The carcinogenic riskprobability 
for Cr over all the period studied were 4x10-5. Theseresults indicate that the vehicles are 
the major source of pollution at theBrazilians urban area. Furthermore, even being the 
observed concentrations inCuritiba low in the context of the other studied cities, it can 
cause injure tohuman health. These data also could support efforts to control air pollu-
tionregarding environmental policies.

P4.42 - EVALUATION OF THE HEALTH BENEFITS OF REDUCTION OF AIR POLLUT-
ANTS FROM RESIDENTIAL SECTOR IN ASIAN REGION
GAkUJi kURAtA; keN SeNoo; miNNA GUo; piChNARee lAlitApoRN; yUzURU mAtSUokA;
kyoto UNiVeRSity;kyoto UNiVeRSity;kyoto UNiVeRSity;kyoto UNiVeRSity;kyoto UNiVeRSity;
gkurata@athehost.env.kyoto-u.ac.jp;senoo.ken@gmail.com;guo.minna.66e@st.kyoto-u.
ac.jp;pichnaree.l@gmail.com;matsuoka@env.kyoto-u.ac.jp;

Air pollution by PM2.5 has become a severe social problem in Asian countries in recent 
years. Residential sector is main emission source of air pollutants, especially for primary 
and secondary particulate matters in developing countries.



SCIENTIFIC PROGRAM

246

Air pollutants from residential sector also cause a severe indoor air pollution, which 
brings a largest environmental risk on human health around the world. Therefore, it is 
necessary to estimate the impact of current emission from residential sector quantita-
tively, and evaluate the benefits of countermeasures to reduce the emission in residential 
sector.

In this study, the emission estimation model of the air pollutant from the residential sec-
tor in Asian countries was developed. Then, coupled with other emission source, such as 
industrial, transportation, biomass burning and natural source, the contribution of resi-
dential sector in the concentration in Asian region was calculated using WRF and CMAQ 
model. The simulation was performed for one year of 2012 and exposures to PM2.5 and 
ozone were evaluated for an estimation of health impact. We considered several coun-
termeasure to reduce residential emission, such as fuel conversion from solid to gas or 
electricity, use of high efficient cooking stove. Finally, the health impact were estimated 
using similar method of Global Burden of Disease (WHO). Estimated premature death 
due to residential emission is about 205,000 in whole Asian region, and it is about 26.6% 
of total premature death due to ambient air pollution.

P4.43 - THE INFLUENCE OF MANAUS PLUME ON THE AEROSOL PROPERTIES AND 
IN THE CO AND O3 CONCENTRATIONS
GlAUbeR GUimARãeS CiRiNo dA SilVA; pAUlo edUARdo ARtAxo Netto; Joel feRReiRA bRito; lUCiA-
NA VARANdA Rizzo; heNRiqUe bARboSA; SCot mARtiN; RodRiGo AUGUSto feRReiRA SoUzA

NAtioNAl iNStitUte foR AmAzoNiAN ReSeARCh [iNpA]; iNStitUto de fíSiCA dA UNiVeRSidAde de São 
pAUlo; UNiVeRSity of SAo pAUlo; fedeRAl UNiVeRSity of São pAUlo; AtmoSpheRiC phySiCS lAboRA-
toRy. UNiVeRSidAde de São pAUlo; hARVARd UNiVeRSity; UNiVeRSity of the StAte

glauber.cirino@gmail.com; artaxo@gmail.com; jbrito@if.usp.br; luvarizzo@gmail.com; 
hbarbosa@if.usp.br; scot_martin@harvard.edu; souzaraf@gmail.com

The Amazon Basin may be the only tropical continental region where there is the pos-
sibility to find, at times, nearly pristine aerosol particles free of direct anthropogenic 
influences. Aerosol sources located within the Amazon Basin are dominated, with the 
exception of some urbanized areas, by natural and anthropogenic emissions from the 
biosphere. With biomass burning, the regional energy balance is changed because the 
high particle concentrations affect the amount and distribution of solar radiation that 
reaches the surface. Simulations using regional climate models showed that the changes 
in the energy balance significantly influence regional patterns of atmospheric circulation 
and meteorology. The GoAmazon project takes advantage of the city of Manaus in the 
setting of the surrounding green ocean as a natural laboratory for understanding the 
effects of present and future anthropogenic pollution on the aerosol life cycle in the 
tropics. The distinct Manaus plume provides an ideal setting for a mechanistic evaluation 
of anthropogenic perturbations to aerosol properties in pristine areas, an interaction 
that characterizes the modern era and, following demographic trends, is projected to be 
more important in the future. We present here preliminary results of compounds typical-
ly found in urban emission of large cities, such as CO and O3 as well as some important 
properties of atmospheric aerosols, as particle number concentration and scattering, 
measured during events when the urban plume of Manaus was over the experimental 
site GoAmazon-T2, located 20 km downwind of Manaus, Brazil. The results show [O3] 
concentration of the order of 20 ppbv and of [CO] up to 2500 ppbv during peak hours 
16-18 UTC, for which the particle number concentration reaches large values, as high as 
25000 #/cm3. Simultaneously, we observed concentrations of black-carbon in the order 
of 5 µg/m3 and scattering near 20Mm-1. These results indicate strong influence of the 
Manaus pollution plume on the aerosol optical properties with important effects to local 
energy balance.
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P4.44 - PM2.5-BOUND POLYCYCLIC AROMATIC HYDROCARBONS IN AN AREA OF 
RIO DE JANEIRO, BRAZIL IMPACTED BY EMISSIONS OF LIGHT-DUTY VEHICLES 
FUELLED BY ETHANOL-BLENDED GASOLINE
GRACielA ARbillA de klAChqUiN; RAfAel lopeS oliVeiRA; JoSiANe loyolA; AlAN SilVA miNho; Si-
moNe loReNA qUiteRio; deboRA de AlmeidA AzeVedo; ;
UNiVeRSidAde fedeRAl do Rio de JANeiRo;iNStitUto de qUímiCA dA UNiVeRSidAde fedeRAl do Rio de 
JANeiRo;iNStitUto de qUímiCA dA UNiVeRSidAde fedeRAl do Rio de JANeiRo;iNStitUto de qUímiCA dA 
UNiVeRSidAde fedeRAl do Rio de JANeiRo;2iNStitUto fedeRAl de edUCA

gracielaiq@gmail.com;rafaeloliveira.quimica@gmail.com;loyolafq@gmail.com;atmos-
pheryco@gmail.com;slorena8@gmail.com;debora@iq.ufrj.br;;

Fuel composition determines the polycyclic aromatic hydrocarbon (PAH)profile and the 
diagnostic ratios of isomers. The most commercialisedautomotive fuels in Brazil are gaso-
hol, ethanol and diesel and, to a minorextent, compressed natural gas (CNG). Many PAHs 
are regarded as priority pollutantsby both the United States Environmental Protection 
Agency and the EuropeanCommunity. However, no standard currently exists in Brazil 
for PAHconcentrations in ambient air. Additionally, there is no legislation regardingfine 
particles (PM2.5), and monitoring was only recently initiatedin some locations charac-
terised as having critical air quality conditions. Theaim of this study was to characterise 
the PM2.5-bound polycyclicaromatic hydrocarbon (PAH) concentrations and their diag-
nostic ratios in anarea impacted by light-duty vehicles fuelled by neat ethanol andeth-
anol-blended gasoline. Samples were collected using a high-volume sampler,extracted, 
and analysed for all 16EPA-priority PAHs using gas chromatography/mass spectrome-
try (GC/MS) following the EPA 3550BMethod. The analysedcompounds were naphtha-
lene (NAF), acenaphthalene (ACY), acenaphthene (ACE),fluorene (FLU), phenanthrene 
(PHE), anthracene (ANT),fluoranthene (FLT), pyrene(PYR)., benz[a]anthracene (BaA), 
chrysene (CRY), benzo[b]fluoranthene(BbF),benzo[k]fluoranthene (BkF), benzo[a]pyr-
ene (BaP), indeno[1,2,3-c,d]pyrene(IND), dibenz[a,h]anthracene (DBA), and benzo[g,h,i]
perylene (BgP). The most abundant PAHs were those with 4-5 rings,mainly PYR, BaA, 
CRY, and BbF. The total mean concentration was 3.804±2.875 ng m-3, and the contri-
bution of carcinogenic species was 58±16% of the total PAHs. The cumulative health-
hazard from the PAH mixture was determined, and the carcinogenic equivalents(CEQ) 
and mutagenic equivalents (MEQ) were 0.80 ± 0.82 and 1.17 ± 1.04 ng m-3,respectively.
Diagnostic ratios and normalised ratios were calculated for the individualsamples. The 
three most useful diagnostic ratios seemed to be theIND/(IND+BgP), BaA/(BaA+CRY) 
and FLT/(FLT+PYR) ratios. The mean values were0.40± 0.12; 0.61 ±0.11, and 0.26 ± 0.18, 
respectively. The PAH ratios determined in this work maybe considered characteristic 
of gasoline and ethanol fuels and they may be of interest in the future, as ethanol- and 
methanol-blendedgasolines are becoming increasingly used worldwide.

Acknowledgments: CNPq, CAPES, PGQu
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P4.45 - SPARTAN: AN EMERGING GLOBAL AEROSOL NETWORK
GRAydoN SNideR; CRyStAl l. weAGle; RANdAll V. mARtiN ; AARoN VAN doNkelAAR; AbdUS SAlAm; 
bReNt N. holbeN; SAChi tRipAthi; qiANG zhANG; miChAel bRAUeR; AARoN CoheN 
dAlhoUSie UNiVeRSity; depARtmeNt of phySiCS ANd AtmoSpheRiC SCieNCe, dAlhoUSie UNiVeRSity; 
depARtmeNt of phySiCS ANd AtmoSpheRiC SCieNCe, dAlhoUSie UNiVeRSity; depARtmeNt of phySiCS 
ANd AtmoSpheRiC SCieNCe, dAlhoUSie UNiVeRSity; depARtmeNt of ChemiStRy, UNiVe

graydon.snider@dal.ca; crystal.weagle@dal.ca; randall.martin@dal.ca; Aaron.van.Don-
kelaar@dal.ca; asalam@gmail.com; Brent.N.Holben@nasa.gov; snt@iitk.ac.in; qiang-
zhang@tsinghua.edu.cn; brauer@mail.ubc.ca; ACohen@healtheffects.org

For many regions around theworld ground-based observations of fine particulate matter 
(PM2.5)have insufficient spatial coverage to assess long-term health impacts. Although-
satellites offer a promising avenue to enhance spatial coverage, there arelimitations and 
outstanding questions about the accuracy and precision withwhich ground-level aerosol 
mass concentrations can be inferred from satelliteremote sensing.  We have initiated a 
globalnetwork of ground-level monitoring stations designed to evaluate and enhance-
satellite remote sensing estimates in health effects research and riskassessment.  This 
Surface PARTiculatemAtter Network (SPARTAN) is an emerging global federation of 
ground-levelmonitoring stations that provide hourly PM2.5 estimates in highlypopulat-
ed regions. Each station is collocated with an existing ground-based sunphotometer to 
measure aerosol optical depth (AOD). SPARTAN filters are analyzedfor total PM2.5mass, 
black carbon, water-soluble ions and metals. Athree-city pilot study has shown good 
agreement between SPARTAN air filters andthe nephelometer. The network has now 
expanded to stations spread over fourcontinents. Participating groups include those in 
Bangladesh, Brazil, Canada, China,India, Indonesia, Israel, Philippines, Nigeria, Vietnam, 
and the United States.This presentation will describe our recent aerosol and chemical 
speciationresults and the implications for global PM2.5  concentrations.

P4.46 - THE FUTURE OF FINE PARTICULATE MATTER IN EUROPE: HEALTH IMPACTS 
AND LEGAL COMPLIANCE
GReGoR kieSewetteR; wolfGANG SChoepp; ChRiStopheR heyeS; mARkUS AmANN;
iNteRNAtioNAl iNStitUte foR Applied SyStemS ANAlySiS;iiASA;iNteRNAtioNAl iNStitUte foR Applied 
SyStemS ANAlySiS (iiASA);iNteRNAtioNAl iNStitUte foR Applied SyStemS ANAlySiS;
kiesewet@iiasa.ac.at;schoepp@iiasa.ac.at;heyes@iiasa.ac.at;amann@iiasa.ac.at;

Long-term exposure to fine particulate matter (PM2.5)has been shown to have signifi-
cant negative impacts on human health. Duringrecent years, many European cities have 
seen improvements in air quality thanksto increasingly tight emission control legisla-
tion. Nonetheless, legalstandards are exceeded widely, and current levels of air pollution 
shorten thestatistical life expectancy of European citizens by several months.

The GAINS integrated assessment model calculatesdifferent impact indicators for PM2.5 
from bottom up emission anddispersion modelling: Premature mortality with shorten-
ing of life expectancy asquantitative metric is calculated from population exposure to 
PM2.5on a 7×7 km grid using epidemiologically-derived health impact functions. Inad-
dition, a station based downscaling scheme has recently been added to GAINSwhich 
estimates PM2.5 concentrations at more than 1850 air qualitymonitoring stations locat-
ed across Europe in diverse environments ranging fromremote background locations 
to inner urban street canyons. While the ultimateaim of air pollution legislation is the 
reduction of pollution inducedmortality, legal standards are tied to measured concentra-
tions at individualmonitoring stations. Presently, a target value of 25 µg/m3 annualmean 
PM2.5 is in place. For comparison, the WHO standard is 10 µg/m3annual mean PM2.5.

We here undertake acomparison of these different aspects of the PM2.5 pollutionprob-
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lem. We assess for the current situation as well as for the future theattainment of EU 
and WHO air quality standards for PM2.5 in Europe andquantify the loss of life expec-
tancy resulting from exposure. For the future,we discuss emission scenarios used in the 
ongoing revision of the EU airquality legislation. The baseline case assumes political 
stagnation atcurrently agreed legislation. While air quality improvements are expected, 
theWHO standards will not be attained in many regions under this scenario. Inaddition, 
we quantify the potential benefits of further emission reductionsthat may be achieved 
by implementing currently available emission controltechnologies to the maximal extent 
possible.

P4.47 - GEIA’S VISION FOR IMPROVED EMISSIONS INFORMATION
GReGoRy J fRoSt; ClAiRe G; leoNoR tARRASoN; pAUlette middletoN

NoAA, UNiVeRSity of ColoRAdo; NoAA/eSRl ANd CiReS, boUldeR; NilU; pANoRAmA pAth-
wAyS

gregory.frost@colorado.edu; claire.granier@noaa.gov; leonor.tarrason@nilu.no; pau-
lette@panoramapathways.net

Accurate, timely, and accessibleemissions information is critical for understanding and 
making predictionsabout the atmosphere. We will present recent progress of the Global 
EmissionsInitiAtive (GEIA, http://www.geiacenter.org/),a community-driven joint activity 
of IGAC, iLEAPS, and AIMES within theInternational Geosphere-Biosphere Programme. 
Since 1990, GEIA has served as aforum for the exchange of expertise and information 
on anthropogenic andnatural emissions of trace gases and aerosols. GEIA supports a 
worldwidenetwork of emissions data developers and users, providing a solid scientific-
foundation for atmospheric chemistry research. By the year 2020, GEIA envisionsbeing 
a bridge between the environmental science, regulatory, assessment, policy,and oper-
ational communities. GEIA’s core activities include 1) facilitatinganalysis that improves 
the scientific basis for emissions data, 2) enhancingaccess to emissions information, and 
3) strengthening linkages within the internationalemissions community. We will high-
light GEIA’s current work distributingemissions data, organizing the development of new 
emissions datasets,facilitating regional emissions studies, and initiating analyses aimed 
atimproving emissions information. GEIA welcomes new partnerships that advanceemis-
sions knowledge for the future.

P4.48 - EXPLORING THE SEVERE WINTER HAZE IN BEIJING
GUANGJie zheNG;
tSiNGhUA UNiVeRSity;
zgj07@mails.tsinghua.edu.cn;

Extreme haze episodes repeatedly shrouded Beijing during the winter of 2012–2013, 
causing major environmental and health problems. To better understand these extreme 
events, we analyzed the hourly observation data of PM2.5 and its major chemical com-
position, with support of model simulations. Severe winter haze was shown to result 
from stable synoptic meteorological conditions over a large part of northeastern China, 
rather than from an abrupt increase in emissions. Build-up of secondary species, includ-
ing organics, sulfate, nitrate, and ammonium, was the major driving force behind these 
polluted periods. The contribution of organic matter decreased with increasing pollution 
level while sulfate and nitrate contributions increased. Correspondingly, the ratio of sec-
ondary organic carbon to elemental carbon decreased and had a stable diurnal pattern 
during heavily polluted periods, indicating weakened photochemical activity due to the 
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dimming effect of high loading of aerosol particles. Under such conditions, the strong 
increase in sulfate and nitrate contributions to PM2.5 was attributed to an elevated con-
version ratio,reflecting more active heterogeneous reactions with gradually increasing 
relative humidity. Moreover, we found that high aerosol concentration was a regional 
phenomenon. The accumulation of aerosol particles in Beijing and other southeast cit-
ies paralleled each other. The ‘apparent’ sharp increase in PM2.5 concentration of up to 
several hundred μg m-3 per hour recorded in Beijing represented rapid ‘recovery’ from 
an ‘interruption’ to the continuous pollution accumulation over the region, rather than 
purely local chemical production. This suggests that regional transport of pollutants 
played an important role during these severe pollution events.

P4.49 - INVESTIGATING THE CONCENTRATION AND CHEMICAL CHARACTERIZA-
TION OF PM10 AT WESTERN PART OF ISLAMABAD
GUfRAN bUlbUl

Pakistan, during the last decade,has seen an extensive rise in population growth, urban-
ization, and industrialization, together with a great increase in motorization and energy 
use. As a result, rise has taken place in the emission of various air pollutants. However, 
due to the lack of air quality management, the country is suffering from deterioration of 
air quality. The Government has taken positive steps toward air quality management in 
the form of the Pakistan Clean Air Program and has recently established a small num-
ber of continuous monitoring stations.. Industrial pollution, suspended particulates,in-
door air pollution, and increasing motorizing were reported as key sources affecting 
ambient air quality in the country (Pak-EPA 2005) .Many pollutants are contributing 
to the air pollution but the most important one is the particle pollutants or particulate 
matter. Particulate matter is the most harmful air pollutant among all categories of pol-
lutants Atmospheric particulate matter is a complex mixture of elemental and organic 
carbon,ammonium, nitrates, sulphates, mineral dust, trace elements, and water. PM10 is 
the designation for particulate matter in the atmosphere that has an aerodynamic diam-
eter of 10µm or less. Currently there is no accurate data available on the particulate mat-
ter concentration in different cities of Pakistan. Almost 45 percent of beds in hospitals 
are occupied by patients with diseases related to dust pollution in Pakistan. The current 
interest in atmospheric particulate matter (PM10) is mainly due to its effect on human 
health and its role in climate change. PM10  concentration will be measured at different 
sites of NUST H-12 and Kashmir Highway Islamabad using High volume air sampler an Air 
sampling equipment capable of sampling high volumes of air at high flow rates (typically 
1.13 m3/min or 40 ft3/min)over an extended sampling duration .The sampling period will 
be of 24 hour.Each sample filter will be weighed before and after sampling to determine 
the net weight (mass) gain of the collected PM10 sample Next step will be the chemical 
characterization. Element concentrations will be determined by energy dispersive X-ray 
fluorescence (ED-XRF) technique. SO by this study we will going to find first the exact 
concentration of PM10 and than its chemical characterization and finally fining a relation-
ship between the chemicals and their respective sources.
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P4.50 - NEW INSIGHTS OF PARTICULATE AND GASEOUS EMISSIONS TO THE COM-
BINATION OF BIODIESEL BLENDS AND THE SELECTIVE CATALYTIC REDUCTION 
(SCR) AFTER-TREATMENT SYSTEM
GUilheRme CARdoSo boRillo; yARA de SoUzA tAdANo; thiAGo de oliVeRiA bRANdão SilVA; fábio 
boRtoloto VAleboNA; AliNe blANChe GRyNbAUm iNGbeRmAN; SimoNe SimõeS de mello SANtANA; 
mARCelo NAliN; JACSoN webeR de meNezeS; ReNAto de ARRUdA peNteAdo Neto; CARloS i
fedeRAl UNiVeRSity of pARANA;UNiVeRSidAde teCNolóGiCA fedeRAl do pARANá;fedeRAl UNiVeRSi-
ty of pARANA;fedeRAl UNiVeRSity of pARANA;fedeRAl UNiVeRSity of pARANA;fedeRAl UNiVeRSity 
of pARANA;São pAUlo StAte UNiVeRSity;fedeRAl UNiVeRSity of pAmpA;lACteC - iNS

guilherme.borillo@gmail.com;yaratadano@utfpr.edu.br;thiagoobs@hotmail.com;-
fabio.valebona@hotmail.com;aline_ingberman@yahoo.com.br;ssmsimone@hotmail.
com;marcnali@gmail.com;jacsonmenezes@unipampa.edu.br;renato@lactec.org.br;ci-
yama@ufpr.br;

Variations in the chemical composition of fuels and biofuels incombination with nov-
el emission control systems bring new insights to the investigationof regulated and 
unregulated combustion emissions. The main goal of the presentinvestigation was to 
characterize the emission of particulate matter andgaseous compounds by means of 
biodiesel and diesel from vehicles equipped withSelective Catalytic Reduction (SCR) 
systems. A dynamometer tests bench was usedwith a diesel engine equipped with urea-
SCR operating with Low-Sulfur Diesel(LSD), Ultra-Low-Sulfur Diesel (ULSD) or with a 
blend of 20% soybean (B20). Forthe gaseous phase, the aim was to quantify mainly 
NOx, NH3,N2O by FTIR and these results were used to perform the AERMODdispersion 
model analysis on each compound for the city of Curitiba. The healthrisks of the target 
compounds were assessed using the Risk AssessmentInformation System. Gravimetric 
analyses were performed on segregatedparticulate matter. Soluble ions, PAH´s and Ni-
tro-PAH´s, elementarycomposition, black carbon, and the molecular reactivity of soot 
were analyzed usingIC, GC-MS, EDXRF, Aethalometer, and Micro-Raman, respectively, 
for the totalparticulate fraction. The results showed that, to all studied gaseous com-
pounds,the emissions of B20 were always in lower concentration than using just ULSD. 
Forall fuels, SCR significantly increased the concentrations of NH3 andN2O. When the 
AERMOD and RAIS were performed, only NH3indicated significant chronic non-cancer 
risk (205 in a million inhabitants). Thegravimetric analyses have shown that the com-
bustion of ULSD generates more fineparticles compared to the other fuels. Among all 
tested combinations, SCR+B20 promotesthe higher reduction of major ions particles. 
The results didn’t showsignificant difference for elemental concentrations and optical 
propertiesconcerning the fuel and SCR system combinations. The higher and lowerre-
activity were observed for ULSD exhaust particles and B20 samples,respectively. The 
PAH’s and Nitro-PAH’s concentration are dependent of fuelcomposition and after-treat-
ment system. The results are interpreted separatelyand as a whole with the specific aim 
of identifying compounds that could affectthe human health and the environment.

P4.51 - PREDICTIONS OF CHEMICAL WEATHER IN ASIA: THE EU PANDA PROJECT
GUy bRASSeUR

mAx plANCk iNStitUte foR meteoRoloGy

guy.brasseur@mpimet.mpg.de

Guy P Brasseur1, Anna Katinka Petersen1, Xuemei Wang2, Claire Granier3 and Idir Bouar-
ar1, and the Panda team, (1)Max Planck Institute for Meteorology, Hamburg, Germany, (2)
Sun Yat-Sen University, Department of Environmental Science, School Of Environmental 
Science and Engineering, Guangzhou, China, (3)NOAA Boulder, CO, United States and 
LATMOS/IPSL, Paris, France



SCIENTIFIC PROGRAM

252

P4.52 - EMISSIONS OF NONMETHANE VOLATILE ORGANIC COMPOUNDS FROM 
OPEN CROP RESIDUE BURNING IN YANGTZE RIVER DELTA REGION, CHINA
hiRoShi tANimoto; ShiNJi kUdo; SAtoShi iNomAtA; ShiNJi SAito; xiAole pAN; yUGo kANAyA; fUmikA-
zU tAketANi; z.f. wANG; hoNGyAN CheN; hUAbiN doNG;
NAtioNAl iNStitUte of eNViRoNmeNtAl StUdieS;NAtioNAl iNStitUte foR eNViRoNmeNtAl StUd-
ieS;NieS;NAtioNAl iNStitUte foR eNViRoNmeNtAl StUdieS;JAmSteC;JAmSteC;JAmS-
teC;iAp;iNStitUte of AtmoSpheRiC phySiCS;iNStitUte of AtmoSpheRiC phySiCS;
tanimoto@nies.go.jp;kudo.shinji@nies.go.jp;ino@nies.go.jp;saito-s@tokyokankyo.jp;xl-
panelf@jamstec.go.jp;yugo@jamstec.go.jp;taketani@jamstec.go.jp;zifawang@mail.iap.
ac.cn;chenhyhk@gmail.com;donghuabin-dhb@126.com;

Open crop residueburning is one of major sources of air pollutants including the pre-
cursors of photo-oxidantsand secondary organic aerosol. We made measurements of 
trace gases including nonmethanevolatile organic compounds (NMVOCs) in Rudong, 
a rural area of Central EastChina, in June 2010. During the campaign we identified six 
biomass burning eventsin total by the simultaneous enhancements of carbon monoxide 
and acetonitrile. Fourcases represented fresh smoke plumes, and two cases represented 
aged plumes.While we were not able to quantify formaldehyde, formic acid, and meth-
anol, weidentified the enhancement of other oxygenated volatile organic compounds 
(OVOCs)as well as low-molecular alkanes and alkanes, and aromatic hydrocarbons in-
these plumes. Based on the data in the fresh plumes, we calculated the emissionfactors 
(EFs) of individual NMVOCs, and found that the EFs of ethene,acetaldehyde, acetone/
propanal, acetic acid, ethane, and propene are greaterthan 1 g/kg. The EFs of acetalde-
hyde, acetone/propanal, and acetic acid showedthe dependence on air mass age, even 
in smoke plumes of photochemical age lessthan 2 hours, supporting that these species 
are rapidly produced during plumeevolution. Finally we suggest that open burning of 
residue of wheat (all crops)in China releases at least 0.29 Tg (1.95 Tg) NMVOCs annually. 
The EFs ofspeciated NMVOC can be used to improve the existing inventories.

P4.53 - IMPROVING THE VIEW OF AIR QUALITY FROM SPACE: CURRENT FINDINGS 
AND FUTURE DIRECTIONS FOR ANALYSIS OF DISCOVER-AQ OBSERVATIONS
JAmeS CRAwfoRd; keNNeth e. piCkeRiNG; diSCoVeR-Aq SCieNCe teAm

NASA lANGley ReSeARCh CeNteR; NASA GoddARd SpACe fliGht CeNteR; NASA lANGley Re-
SeARCh CeNteR

james.h.crawford@nasa.gov; Kenneth.E.Pickering@nasa.gov; Mary.M.Kleb@nasa.gov

It has now been four years since NASA selected the first series of Earth Venture air-
borne science projects.  As one of those projects,DISCOVER-AQ (Deriving Information 
on Surface conditions from COlumn and VERtically resolved observations relevant to 
Air Quality) has aimed to study the distribution of gaseous and particulate pollution in 
the lower atmosphere over contrasting regions of the U.S. that are currently in violation 
of National Ambient Air Quality Standards.  In August 2014, DISCOVER-AQ will have 
completed its fourth and final deployment, rounding out a dataset of detailed observa-
tions over Maryland (Baltimore-Washington corridor), California (southern San Joaquin 
Valley), Texas (Greater Houston area), and Colorado(Denver/Northern Front Range).  
The DISCOVER-AQ observing system implemented in each of these areas included two 
aircraft and a ground network to represent concurrent views of air quality conditions 
from multiple perspectives. The ground perspective, anchored by local air quality net-
works,represented the detailed but spatially-limited view available to regulators.  These 
ground networks were augmented by lidars, balloons, and passive remote sensors to 
enhance the connection between conditions observed at the surface and aloft.  From 
above, a King Air flew at 8 km throughout the day with downward looking remote sen-
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sors to approximate the type of information that would be enabled from the perspective 
of a geostationary satellite.  Below the King Air, a P-3B profiled above ground sites to 
provide in situ measurements of the detailed vertical structure in pollutants that is criti-
cal to linking column-integrated satellite observations with surface air quality conditions.  
This presentation will include information contrasting the conditions encountered dur-
ing each deployment and discuss how they are being used to test and improve satellite 
retrievals and air quality models as well as define observing networks to best support 
future geostationary observations of air quality.

P4.54 - IMPACT OF MINERAL DUST ON THE MENINGITIS INCIDENCE IN WEST AFRI-
CA: WHAT CAN BRING THE CALIPSO MISSION?
JeAN-fRANCoiS leoN; NAdèGe mARtiNy; iSAbelle ChiApello; hélèNe bRoUtiN; SébAStieN meRlet;
CNRS;CeNtRe de ReCheRChe eN ClimAtoloGie, bioGeoSCieNCeS, UNiVeRSité de boURGoGNe, 
CNRS;lAboRAtoiRe d’optiqUe AtmoSphéRiqUe, UNiVeRSité lille-1, CNRS;miVeGeC, UNiVeRSité 
moNtpellieR 1, CNRS, iRd;CeNtRe de ReCheRChe eN ClimAtoloGie, bioGeoSCieNCeS, UNiVeRS

jean-francois.leon@aero.obs-mip.fr;nadege.martiny@u-bourgogne.fr;isabelle.chiapello@
univ-lille1.fr;helene.broutin@ird.fr;merletsebastien1@gmail.com;

This paper presents the use of CALIOP aboard CALIPSO (Winker et al., 2009) lidar ob-
servations for assessing the frequency and intensity of dust outbreaks in West Africa 
with a focus on the so-called meningitis belt defined by Lapeyssonie (1963). This belt 
extends between Senegal and Ethiopia on a 10°-15° North latitudinal band. Mineral dust 
is one of the important environmental risk factor for meningitis epidemics in this area. 
Indeed, during Saharan dust intrusion (Harmattan) in the dry season, the dust combined 
with extremely dry air are suspected to damage the pharyngeal mucosa, thereby easing 
bacterial invasion (Mueller and Gessner, 2010). (Martiny and Chiapello,2013) have shown 
that a dust peak with a 0-2 week lead-time precedes each meningitis peak in Niger 
and Mali. Monitoring dust concentration close to the ground level from space remains 
a challenging issue. The CALIOP 5km vertical feature maskand layer products are used 
to produce a short climatology of the altitude and optical depth of the lowermost dust 
layer during the dry season from 2007 to 2013. Satellite retrieved extinction coefficients 
are compared to in situ ground-level PM10 data at specific sites in Mali, Burkina-Faso and 
Niger. Satellite products are then analyzed with regards to the weekly number of cases 
in meningitis (WHO database).

P4.55 - INVERSION OF AEROSOL SOURCES OVER THE SAHARA DESERT USING 
SATELLITE OBSERVATIONS
JeRoNimo eSCRibANo; NiColAS hUNeeUS; oliVieR boUCheR; fRedeRiC CheVAllieR

lAboRAtoiRe de météoRoloGie dyNAmiqUe (lmd), ipSl/CNRS, UpmC; CR2;  dGf UNiVeRSity 
of Chile; lAboRAtoiRe de météoRoloGie dyNAmiqUe, ipSl, CNRS/UpmC; CNRS/iNSU/lAboRA-
toiRe deS SCRiNCeS dU ClimAt et de l eNViRoNNemeNt (lSCe) - UmR8212
jeroescribano@gmail.com; nhuneeus@dgf.uchile.cl; olivier.boucher@lmd.jussieu.fr; 
Frederic.Chevallier@lsce.ipsl.fr

Aerosols play a key role in the climate system, having impacts on biogeochemical cy-
cles, clouds and radiation. Modeling studies are a useful tool to estimate these aerosol 
effects and their uncertainties. Part of the reliability of these modeling studies depends 
however on the accuracy of the aerosol sources estimates, the magnitude and variability 
of which are still highly uncertain on the global, regional and local scales. In this study 
we expect to contribute to the development of more accurate aerosol emission mapping 
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to be used in modeling studies.  An inversion system exists that estimates, at the global 
scale, the monthly emissions of the main aerosol species, namely sulphur dioxide (SO2), 
black carbon (BC), particulate organic matter (POM), desert dust (DD) and sea salt (SS). 
These emissions are estimated for each species over a set of predefined regions by as-
similating aerosol optical depth into a global aerosol model of intermediate complexity 
(SPLA). We will expand this system to estimate the emissions on a regional scale and 
apply it at first over the Sahara desert for a one-year period. With the current global sys-
tem, the estimated fluxes for the Sahara desert from the inversion system at the global 
scale (~900 Tg/yr) were within the range of emissions from the AeroCom models (400-
2200 Tg/yr). In this work, we will use the zoom capability of the LMDz model and a new 
parameterization of gust winds along with the assimilation of MODIS AOD products, in 
order to optimize key parameters in the dust emission parameterizations over the Sahara 
desert. We expect improvements in the temporal and spatial variability of dust emission 
inventory over the region of interest. We will show preliminary results of this assimilation 
procedure in terms of emission fluxes and its impact on simulated AOD in comparison to 
AERONET AOD observations.

P4.56 - ASSESSING THE MIXING STATE AND REACTIVITY OF BLACK CARBON CON-
TAINING AEROSOL PARTICLES
JoN AbbAtt; mARiA ANtiNolo; Alex lee; meGAN williS;
UNiVeRSity of toRoNto;UNiVeRSity of toRoNto;UNiVeRSity of toRoNto;UNiVeRSity of toRoNto;
jabbatt@chem.utoronto.ca;mantinol@chem.utoronto.ca;klee@chem.utoronto.ca;megan.
willis@mail.utoronto.ca;

Knowledge of the mixing state of black carbon (BC) particles is essential for understand-
ing their impact on both climate and human health.   A variety of experimental tech-
niques has demonstrated that particulate BC can be internally mixed with other constit-
uents,the degree of which is very much related to the amount of chemical and physical 
atmospheric processing the particles have experienced.   Of particular importance is 
the extent to which BC from vehicular emissions is coated with hydrocarbon-like mate-
rials.  To address this uncertainty, we have deployed a new instrument – the Aerodyne 
Soot Particle Aerosol Mass Spectrometer (SP-AMS) – in two urban settings in Toronto, 
one beside the roadway and one removed from roadways.  As well, we have operated 
the SP-AMS indifferent modes, including one where the composition of single aerosol 
particles is analyzed and one which measures the composition of individual vehicular 
aerosol plumes.   We will present results that describe the degree to which particles are 
internally mixed, emphasizing the quantitative nature of the SP-AMS measurements.   To 
place this work into context, the reactivity of BC particles has also been assessed in the 
lab using the SP-AMS.  The reactivity of BC particles to gas-phase ozone and their ability 
to participate in redox cycling reactions will be presented for both coated and uncoated 
particles.
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P4.57 - ESTIMATING A SECONDARY INORGANIC AEROSOLS BUDGET AT GLOBAL, 
EUROPEAN AND FRANCE SCALE WITH MOCAGE
JoNAthAN GUth; béAtRiCe JoSSe; ViRGiNie mARéCAl; boJAN SiC; mAthieU Joly

météo-fRANCe/CNRm; météo-fRANCe/CNRm; météo-fRANCe/CNRm; météo-fRANCe/CNRm; 
météo-fRANCe/CNRm
jonathan.guth@meteo.fr; beatrice.josse@meteo.fr; virginie.marecal@meteo.fr; bojan.
sic@meteo.fr; mathieu.joly@meteo.fr

MOCAGE is a tropospheric and stratospheric chemistry transport model used for re-
search at CNRM (Météo-France). MOCAGE is able to run at different scales by using up 
to four nested grids. The standard configuration that we use has three domains: a global 
scale domain at a resolution of 2°x2° longitude by latitude;  a continental scale domain 
(covering the European Union) at 0.5°x0.5°;  and a regional scale domain (over France) 
at 0.1°x0.1°.

Aerosols are represented using a sectional approach. Up to now, only four primary aer-
osols were modelled: sea salt, desert dust, black carbon and organic carbon. Recently 
secondary inorganic aerosols have been implemented in the model. It is now able to 
represent the evolution of nitrate, sulphate and ammonium within aerosols. Each aerosol 
type is represented with six size bins.

The nested grids allow us to treat all the scales with a unique model.The aim of this study 
is firstly to examine the secondary inorganic aerosol budget and secondly their feed-
back on the gaseous pollutants.This is done through a synergetic analysis of the global, 
continental and regional scales. Air quality issues are analysed only at the regional scale.

This study also focuses on the origin of the different pollution sources at the continental 
and regional scales. In particular, we quantify the local sources and those that are im-
ported or exported.

MOCAGE is also used for daily operational forecast in the framework of theFrench 
PREV’AIR project and the MACC-II program. This new version ofthe model that includes 
secondary inorganic aerosols is aimed to be a significant upgrade for these programs.

P4.58 - REGIONAL AIR POLLUTION PROBLEM IN BEIJING-TIANJIN-HEBEI AND SUR-
ROUNDING AREAS IN CHINA
JUN liU; toNG zhU; xiNGqiN AN;
pekiNG UNiVeRSity;pekiNG UNiVeRiSty;iNStitUte of AtmoSpheRiC CompoSitioN,ChiNeSe ACAdemy of 
meteoRoloGiCAl SCieNCeS;
liujuncese@163.com;tzhu@pku.edu.cn;anxq@cams.cma.gov.cn;

In the past 30 years, China has undergone great economic improvements, leading to 
increasing urbanization and expanding city and megacity clusters. However, the city 
expansion has also resulted in a series of environmental problems. Beijing-Tianjin-Heibei 
Region in NorthChina Plain is one of the largest city clusters in China. With high pop-
ulation density and energy consumption rate, this region is suffering from severe air 
pollution and regional haze problem and the unbalanced regional development pattern 
has also increased difficulty of air quality improvement. According to estimation of the 
Models-3 Community Multiscale Air Quality (CMAQ) Modeling System, the average con-
tribution of PM2.5 in Beijing cities areas from surrounding regions is 44% in winter and 
after emissions in the Beijing-Tianjin-Hebei and surrounding regions of the main pollut-
ants are cut down for 30~40%, PM2.5 average concentration inBeijing city area deceases 
by 24.8±2.1%. These results imply that regional cooperation is important in air quality 
management in Beijing-Tianjin-Hebei Region and financial assistance from developed 
region to developing regions maybe one effective way in solving the problem.
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P4.59 - CLIMATOLOGY OF TOTAL OZONE COLUMN OVER SÃO PAULO
kátiA meNdeS de bARRoS; máRCiA Akemi yAmASoe; mARCelo de pAUlA CoRRêA

UNiVeRSity of São pAUlo; UNiVeRSity of São pAUlo/USp; fedeRAl UNiVeRSity of itAJUbá / UNi-
fei
katia.barros@iag.usp.br; marcia.yamasoe@iag.usp.br; mpcorrea@unifei.edu.br

The aim of this study was to analyze the climatologyof total ozone column (TOC) over 
São Paulo city (23.53°S;  46.62°W). Daily dataobtained from the database of TOMS (To-
tal Ozone Mapping Spectrometer) on boardNimbus-7 and Earth-Probe satellites availa-
ble for the period 11/02/1978 to 05/06/1993and 07/27/1996 to 12/12/2005, respectively 
and OMI (Ozone MonitoringInstrument) on board Aura satellite, with data available from 
10/01/2004 to03/12/2014, were analyzed. The seasonal variability in TOC could be wel-
lobserved throughout the period: low values in summer, ascending values fromautumn, 
presenting maximum peak during the spring season. No significant trendwas observed. 
The extreme values ??for the entire study period was217 DU and 350 DU on 09/20/1991 
and 07/19/1992, respectively. Between 1978 and 1985,daily values ??of total ozone over 
São Paulo were on average of 275 (± 15) DU.From 1985 to 1993 this amount decreased 
to 271 (± 16) DU. In this period therewas a slight negative trend in the daily variation of 
ozone. From 1996 to 2004,these daily mean values ??were reduced to 270 (± 16) DU and 
between 2004 and 2014were further reduced to 262 (± 13) DU.

P4.60 - LONG-TERM MEASUREMENTS OF CARBONACEOUS AEROSOL AT CAPE 
HEDO, OKINAWA JAPAN: ANALYSES OF THE EFFECTS OF CHANGES IN EMISSIONS 
IN EAST ASIA
koJiRo ShimAdA; AkiNoRi tAkAmi; ShUiChi hASeGAwA; AkihiRo fUShimi; ShiRo hAtAkeyAmA;
tokyo UNiVeRSity of AGRiCUltURe ANd teChNoloGy;NAtioNAl iNStitUte foR eNViRoNmeNtAl StUd-
ieS;CeNteR foR eNViRoNmeNtAl SCieNCe iN SAitAmA;NAtioNAl iNStitUte foR eNViRoNmeNtAl StUd-
ieS;tokyo UNiVeRSity of AGRiCUltURe ANd teChNoloGy;
shimada5@cc.tuat.ac.jp;takamia@nies.go.jp;hasegawa.shuichi.cess@gmail.com;fushimi.
akihiro@nies.go.jp;hatashir@cc.tuat.ac.jp;

ElementalCarbon (EC) (or Black Carbon (BC)) is attracting much attention, recently,be-
cause it is considered as the second largest contributor to global warming. ECis one of 
the SLCP (Short Lived Climate Pollutants) and is emitted from coalcombustion, diesel 
exhaust, biomass burning, etc.

Recently, several observatories were established toinvestigate the long-term effects of 
aerosols on climate in East and South Asiaunder the Atmospheric Brown Cloud (ABC) 
project. We conducted observations atthe Cape Hedo Atmosphere and Aerosol Moni-
toring Station (CHAAMS) in Okinawa,Japan, which is assigned as oneof major sites of 
ABC-Asia. We investigated the effects of the change ofcarbonaceous aerosol source 
emission on the basis of EC/PM2.5 ratio.

Organiccarbon (OC) and EC were measured at CHAAMS from 2004 to 2013. We meas-
ured ECand OC in two methods. The first one is to use a carbon monitor (RP5400) at 
3-hoursintervals for 2004-2011. The second one is to collect particulatematter on filters 
and analyze them using the thermaloptical methodunder the IMPROVE protocol since 
2010. The annual trend of EC from 2004 to 2008 was not clearly: from 0.35 µgC/m3 to 
0.37 µg C/m3. The annual trend of OC from 2004 to 2012 was slow downwardone from 
1.8 µg C/m3 to 1.1 µgC/m3. The OC concentration decreased by 59 %. The annual average 
ofOC/EC ratio showed a downward trend from 5.0 to 2.6 from 2004 to 2010.

Theresults were compared with the emission inventory such as REAS 2. REAS 2pointed 
out that the OC emission has decreased since 2006 because the emissionfrom crop 
residues and fuel woods burning decreased, while the EC emission hasincreased since 
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2000. Amount ofSO2 emission in China has also decreased since 2006 because desulfu-
rizationequipment became widely used in China. The trend of EC/PM2.5 ratio from2004 
to 2010 showed the rising trend from 2.7 to 5.0 because of the decrease ofsulfate and 
OC concentrations in PM2.5. It implies that the upward trendof EC/PM2.5 ratio may af-
fect the changing of positive positive radiativeforcing.

P4.61 - STUDY OF RELATIONSHIP OF AIR QUALITY AND METEOROLOGICAL VARIA-
BLES ON THE OCCURRENCE OF CIRCULATORY AND RESPIRATORY MORBIDITY IN 
METROPOLITAN AREA OF SÃO PAULO – BRAZIL.
lAíS SiNhoRiNi AGUiAR; leilA dRopRiNChiNSki mARtiNS; SilVANo CeSAR dA CoStA

UNiVeRSidAde teCNolóGiCA fedeRAl do pARANá; fedeRAl UNiVeRSity of teChNoloGy - pARANá; 
StAte UNiVeRSity of loNdRiNA

lais.sinhorini@hotmail.com; leilamartins@utfpr.edu.br; silvano@uel.br

This study aims to evaluatethe relationship between air pollution and human health, fo-
cusing on the MetropolitanRegion of São Paulo (MASP). Over 19 million inhabitants and 
numerous sources ofair pollutants, especially for motor vehicles, pollution levels in the 
regionare high, and as consequence the occurrence of adverse health effects is com-
mon.In this sense, the study emphasized the relationship between health and theconcen-
trations of ozone, airborne particulate matter, air temperature andrelative humidity. The 
authors conducted a study using monthly data forhospital admissions for respiratory dis-
eases and cardiovascular diseases forseniors and children and andair quality data from 
MASP air quality network, in the period2008-2011. The association between air pollution 
and effects on human healthwas determined by generalized linear models for Poisson 
regression. It wasfound that the highest mean number of hospitalizations occurred for 
circulatorydiseases in the elderly, followed by respiratory diseases in children. Thenum-
ber of hospital admissions was higher during the winter period, howeverthere was a 
good distribution throughout the study period. Considering thepollutants analysed, only 
ozone showed significant correlation with hospitaladmissions for circulatory diseases.
Considering the 3 stations analysed,the national pattern of air qualitywas exceeded on 
218 days for ozone, particulate matter concentrations remainedwithin the normal con-
centrations. The year 2010 proved to be asignificant factor in hospital admissions in the 
elderly, since it showed aboveaverage climatic factors, highlighting the importance of 
considering meteorologicalvariables in health studies. It is expected that the develop-
ment of the studycan serve as a basis for the improvement of public policies to control 
airquality and also as a warning to the deleterious human health effects in theMASP.

P4.62 - ON THE CHALLENGES FOR IMPROVING AIR QUALITY IN SOUTH AMERICAN 
MEGACITIES
liANA GiSelle mURCiA pAdillA; JoRGe AlbeRto mARtiNS; leilA dRopRiNChiNSki mARtiNS; NéStoR 
yeSid RoJAS RoA; SAmeh Adib AboU RAfee; mARiA de fAtimA ANdRAde; ;
UNiVeRSidAd lA SAlle;UtfpR;fedeRAl UNiVeRSity of teChNoloGy - pARANá;NAtioN-
Al  UNiVeRSity of ColombiA;fedeRAl UNiVeRSity of teChNoloGy - pARANá;UNiVeRSi-
ty of SAo pAUlo;;
liana_gisell@hotmail.com;jmartins@utfpr.edu.br;leilamartins@utfpr.edu.br;nyrojasr@
unal.edu.co;samehh_@hotmail.com;mftandra@model.iag.usp.br;;

Vehicularemissions are the main source of emitted pollutants in South Americanmegac-
ities. The accelerated urbanization process produced a disorganized urbansprawl that 
went out of control by land-use and land-cover policies. As citiesexpand, the time spent 
in travel increases and so do vehicular emissions. Inthis study, we evaluate the transpor-
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tation systems for six important megacitiesof South America and point out the main 
major advances and retreats that havecontributed to improve or deteriorate air quality in 
such cities: Buenos Aires,Bogotá, Lima, Rio de Janeiro, Santiago and São Paulo. Results 
indicate that,for most cities, the failure to provide adequate solutions for publictrans-
portation in a planned manner is the main cause of air quality deterioration.The imple-
mentation of clean, non-motorized transport modes, namely walking andcycling, face 
challenges associated with deficient infrastructure includingpavement, sidewalks, signa-
ling and lighting, as well as with being unsafe. Inrelation with public transportation sys-
tems, the development of mechanisms ofphysical integration among different forms of 
transportation with the offeringof comfort and safety for passengers is mandatory. The 
implementation of BRT(Bus Rapid Transit) system in Bogotá was observed to be a good 
example ofsuccess of such policies. In the opposite direction, two badly formulatedpub-
lic policies can be highlighted. Firstly, the liberalization of thetransport system (freedom 
of routes and tariffs), generating a collapse in thepublic transportation system of Lima, 
with approximately 140,000 taxis,representing 60% of the whole collective transport, 
being the main cause of theunusually high levels of air pollution. Secondly, Brazilian gov-
ernmentalpolicies that facilitate the credit access to buy vehicles has crowded theroads 
and drastically reduced the number of passengers per km and average speedin the São 
Paulo public transport bus operation. There are six times moreprivate cars on streets of 
São Paulo than of Bogotá. This study suggests thatthe best way to control air pollution 
in megacities of South America isproviding integrated, comfort and safety public trans-
portation system.

P4.63 - THE PISAC INITIATIVE: POLLUTION AND ITS IMPACT ON THE SOUTH AMERI-
CAN CRYOSPHERE
lUiSA t. moliNA; lAURA GAllARdo; mARCelo meNA*
moliNA CeNteR foR eNeRGy ANd the eNViRoNmeNt; UNiVeRSidAd de Chile; ChileAN miNiStRy of eN-
ViRoNmeNt

ltmolina@mit.edu; laura@dgf.uchile.cl; marcelomena@gmail.com

*Luisa T. Molina1, Laura Gallardo2,Marcelo Mena3 and the PISAC Team
1 Molina Center for Energyand the Environment, La Jolla, California, USA
2 Center forClimate Research and Resilience, University of Chile, Santiago, Chile
3 Chilean Ministry ofEnvironment, San Martín 73, Santiago, Chile

Recentscientific evidenceindicates that the Andean and Patagonian glacial regions have 
already shown the impactsof rapid climate change with receding glaciers andsnow cov-
er.Andean glaciers and snow fall constitute the most important source of freshwater for 
countries along the western coast of South America. Thus glacierretreat and changes 
in snow fall could have potentiallylarge implicationsforwater resources and local agri-
culture, especially for local indigenous populations living in high altitude communities 
aswell as for large urban centers at relatively lower surroundingaltitudes.

PISAC(Pollution and its Impact on the South American Cryosphere) was created by at-
eam of multidisciplinary scientists and policy experts in the regionssurrounding the An-
des, as well as international experts.  The overall goal of this initiative is to investigatekey 
sources and impacts of black carbon and co-pollutant emissions in theAndean regions, 
aiming at designing research activities to close knowledge gapsand to address mitiga-
tion measures for near-term climate protection and airquality improvement. The broad 
spectrum of experts and the inclusion ofrepresentatives from eight countries permit tak-
ing into account the diversityof the region.

This presentationwill give an overview of the PISAC initiative, and the activities currently-
undertaken by the participating members, including emissions, measurements,modeling 
and policy implications.
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P4.64 - AMMONIA EMISSION REDUCTION IN FOUR STROKE MOTORCYCLES. A RE-
VIEW OF RECENT RESEARCH WORKS.
lUiz CARloS dAemme; mARCelo RiSSo eRRReRA; ReNAto de ARRUdA peNteAdo Neto; fAtimA mARiA 
zANoN zotiN; ClAUdio fURlAN;
iNStitUtoS lACteC;UfpR;lACteC - iNStitUte of teChNoloGy foR deVelopmeNt;UeRJ;UmiCoRe;
luiz.carlos@lactec.org.br;merrera@gmail.com;renato@lactec.org.br;fmzzotin@gmail.
com;Claudio.Furlan@am.umicore.com;

Automotive emissions limits have been consistently reduced in the world due to environ-
mental demands. In order to comply with the introduction of those new limits, vehicles 
have been equipped with electronic injection systems and three-way catalytic convert-
ers for emissions abatement. Nevertheless, these converters produce other unwanted by 
products pollutants, such as the formation of ammonia. 

Once emitted in the air ammonia contributes to increase the PM2,5 mass fraction, with 
known negative health effects. 

A joint venture between academia, applied research institute and the industry was 
formed to investigate the reduction of the ammonia formation in catalytic converters 
in motorcycles. The main results of cited joint venture will be summarized in this paper. 

The first part of the research was focused on the ammonia formation process inside 
the catalyst in order to understand and explain the formation process. A large set of 
laboratory measurements was necessary. Conventional and Flex Fuel Motorcycles were 
tested and fuelled with different gasoline/ethanol blends. Ammonia, together with other 
regulated (HC, CO, NOx) emissions was measured by using both, conventional and FTIR 
techniques. 

The second part of the research was focused on the development and test of a catalyst 
in order to reduce ammonia emissions. Based on the previous researches (first part), a 
new SCR catalyst was developed and produced by the manufacturer. The catalyst was 
installed and a set of new tests was conducted. 

At the moment the research works continue and a new catalyst has been developed and 
produced. This new unit is very compact and has been installed in a motorcycle. Tests 
are on the way at the moment and preliminary results will be presented at the IAG 2014 
Congress together with a summary of the main results obtained for the cited joint ven-
ture research group.

P4.65 - MEASUREMENTS OF PARTICULATE MATTER IN AN URBAN ENVIRONMENT 
USING A MOBILE PLATFORM
lUiz felippe wieSe; AdmiR CReSo tARGiNo; pAtRiCiA kReCl; mARCelo de pAUlA CoRRêA

fedeRAl UNiVeRSity of teChNoloGy; fedeRAl UNiVeRSity of teChNoloGy; UNiVeRSidAde teCNolóGi-
CA fedeRAl do pARANá; fedeRAl UNiVeRSity of itAJUbá / UNifei
wiese.lipe@gmail.com; admirtargino@utfpr.edu.br; patriciak@utfpr.edu.br; mpcorrea@
unifei.edu.br

Pedestrians in urban areas are usually exposed to dangerous levels of air pollution on 
their usual daily commuting routes. Although some cities have fixed stations to monitor 
air pollutants, they do not reflect the reality of the pedestrians, since air pollution shows 
large spatial fluctuations and depends on traffic conditions, meteorological settings and 
the urban attributes.  This way, mobile platforms are better suited for urban air pollution 
studies since they can provide a finer spatial coverage of the pollutants concentrations 
and, thus, can better assess the patterns of personal exposure to pollutants. This study 
was carried out in Londrina (a mid-sized city in southern Brazil) and employed a mobile 
platform mounted on a bicycle to measure the mass concentration of total suspended 
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particles (TSP) along three different routes at peak traffic hours: (1) a 10-km round trip 
passing by heavily trafficked avenues and residential areas;  (2) a central route along one 
of the city’s busiest avenues and (3) a trip through a recreational area adjacent to a lake 
and busy avenues. The platform was custom built and equipped with a nephelometer for 
TSP measurement, a GPS for georeferencing, and a temperature and relative humidity 
sensor.  The mean TSP mass concentrations at all circuits show little differences between 
weekdays (WD) and weekends (WE). For example, we observed mean TSP values of 
40 and 36 ug/m3 on WD and WE, respectively along circuit 2, and 29 and 21 ug/m3 
along circuit 3. However, the instantaneous concentrations varied greatly and were ob-
served at specific sectors of the transects, directly linked to local variables such as traffic 
counts, vehicle type (light- or heavy-duty), street’s incline, among others. Values as high 
as 1,777 ug/m3 were observed on circuit 2 linked to discharges from heavy-duty vehicles.         
With these preliminary results we conclude that some routes should be avoided during 
peak traffic hours, and others should be avoided altogether. Results from this work have 
provided new insights into the spatio-temporal variability of particulate matter in the 
urban environment and pave the way for further research using mobile platforms on air 
quality, traffic management, and population exposure studies.

P4.66 - THE IMPACT OF URBAN EMISSIONS IN THE SOUTH AMERICA
mARCelo felix AloNSo; kARlA mARiA loNGo; SAUlo RibeiRo de fReitAS; RAfAel mello dA foNSe-
CA; lAURA dAwidowSki;
UNiVeRSidAde fedeRAl de pelotAS;iNpe;iNpe;iNpe;CNeA;
mfapel@gmail.com;karla.longo@inpe.br;saulo.freitas@cptec.inpe.br;rafael.fonseca@
cptec.inpe.br;dawidows@cnea.gov.ar;

A major concernregarding air quality in urban areas is the formation of tropospheric 
ozone.The urban growth is undoubtedly a concern from the standpoint of public health-
in less developed nations, due to high rates of urbanization and its directimpact on air 
quality and climate on local, regional and globalscales.Therefore, it was proposed to 
study the regional impact of urbanemissions on air quality and chemical weather fore-
cast over South America usingthe CCATT-BRAMS (Coupled Chemistry Aerosol and Trac-
er Transport model to theBrazilian developments on the Regional Atmospheric Modeling 
System). For thispurpose, we worked on the development of an urban vehicle emissions 
inventoryfor South America, that integrates information from local vehicle emissionin-
ventories using socio-economic data, extrapolation of emissions for citieslacking local 
inventories, and the geographic distribution of emissions atdifferent spatial resolutions.

Using this inventoryin PREP-CHEM-SRC preprocessor and with extensive work on 
CCATT-BRAMS model, weshowed that the larger South American cities has a significant 
influence on theozone production in the surrounding area, and has distinct chemical re-
gimesdepending on their latitude location. Finally, we worked on the generation ofurban 
emission inventories scenarios for ozone precursors in the period2011-2030. We estimat-
ed a reduction in the emission of CO and NMVOC in Braziluntil 2030, associated both 
with the renewal of the fleet (including thegradual replacement of gasoline by biofuel 
cars) and the implementation ofeffective emission reduction programs. However, we 
estimated an increasing ofNOX emissions in the scenario. Regarding to our experiments, 
the reduction ofNMVOC between 2030 scenario and the base year did not significant-
ly affect the local productionand regional distribution of ozone overthe major cities of 
South America.
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P4.67 - CHARACTERIZATION OF AIRBORNE PARTICLES AND GENOTOXIC EFFECTS 
FROM CASHEW NUT ROASTING
mARCoS felipe de oliVeiRA GAlVão; pAUlo AfoNSo de ANdRé; mARiA de fátimA ANdRAde; pAUlo 
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UNiVeRSidAde fedeRAl do Rio GRANde do NoRte; UNiVeRSidAde de São pAUlo; UNiVeRSidAde de 
São pAUlo; fmUSp - fACUldAde de mediCiNA dA USp; UNiVeRSidAde de São pAUlo; UNiVeRSidAde 
fedeRAl do Rio GRANde do NoRte

marcosfelipe.galvao@hotmail.com; pauloafonso@lim05.fm.usp.br; maria.andrade@iag.
usp.br; pepino@gmail.com; perola@iq.usp.br; sbatistu@cb.ufrn.br

Particulate matter (PM) is potentially harmful to health and related to genotoxic events, 
an increase in the number of hospitalizations and mortality from respiratory and car-
diovascular diseases. The present study conducted the first characterization of the 
morphology, particle size distribution, elemental composition and polycyclic aromatic 
hydrocarbon (PAH) analysis of PM, as well as the biomonitoring of genotoxic activity 
associated to artisanal cashew nut roasting, an important economic and social activ-
ity worldwide. The morphology, particle size distribution and elemental composition 
was determined using scanning electron microscopy (SEM) coupled with energy-dis-
persive x-ray spectrometry. The levels of PM2.5 and black carbon were also measured 
by gravimetric analysis and light reflectance and PAH analysis was carried out by gas 
chromatography–mass spectrometry. Genotoxic activity was measured by the Trades-
cantia pallida micronucleus bioassay (Trad-MCN). Other biomarkers of DNA damage, 
such as nucleoplasmic bridges and nuclear fragments, were also quantified. In SEM mi-
crographs the particles appeared smooth-surfaced and irregular in shape. The mean 
amount of PM2.5 accumulated in the filters (Jan 2124.2 µg/m3;  May 1022.2 µg/m3;  Sep 
1291.9 µg/m3), black carbon (Jan 363.6 µg/m3;  May 70 µg/m3;  Sep 69.4 µg/m3) and 
concentrations of Al, Si, P, S, Cl, K, Ca, Ti, Cr, Mn, Fe, Ni, Cu, Zn, Se, Br and Pb were sig-
nificantly higher than the non-exposed area. Biomass burning tracers K, Cl, and S were 
the major inorganic compounds found. Benzo[k]fluoranthene, indene[1,2,3-c,d]pyrene, 
benzo[ghi]perylene, phenanthrene and benzo[b]fluor-anthene were the most abundant 
PAHs. Mean benzo[a]pyrene-equivalent carcinogenic power values showed a significant 
cancer risk. The Trad-MCN bioassay revealed an increase in micronucleus frequency, 2–7 
times higher than the negative control and significantly higher in all the months analyzed, 
possibly related to the mutagenic PAHs found. This study demonstrated that artisanal 
cashew nut roasting is a serious occupational problem, with harmful effects on workers’ 
health. Those involved in this activity are exposed to higher PM2.5 concentrations and 
to 12 PAHs considered potentially mutagenic and/or carcinogenic. The Trad-MCN with T. 
pallida was sensitive and efficient in evaluating the genotoxicity of the components from 
cashew nut roasting.

P4.68 - NARROWING THE UNCERTAINTIES ON AEROSOL AND CLIMATE CHANGES 
IN SÃO PAULO STATE, BRAZIL
mARiA de fAtimA ANdRAde;
UNiVeRSity of SAo pAUlo;
mftandra@model.iag.usp.br;

It is recognized thatmegacities have regional and global effects on climate, and that 
aerosols andGreen House Gases (GHG) constitute the principal tracer of those effects. 
Suchis the case in the Metropolitan Area of Sao Paulo (MASP), one of the largestme-
ga-cities in the world. MASP has a population of almost 20 millioninhabitants. There is 
an integrated approach to describe the formation andtransport of aerosols and gases 
in the MASP, from the local to the globalscale, discussing the feedback among the dif-
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ferent compartments and scales. Theproject with funding from the São Paulo Science 
Foundation, called NARROWINGTHE UNCERTAINTIES ON AEROSOL AND CLIMATE 
CHANGESIN SÃO PAULO STATE – NUANCE-SPS (Number 2008/58104-8),comprising 
various subprojects, employ measurements and modeling to studygaseous and parti-
cles in the atmosphere: sources; evolution in the atmosphere;formation of secondary 
particles; deposition; and potential impact on theclimate and human health. NUANCE 
brings together several research groups fromdifferent institutions from University of São 
Paulo: IAG, IQ, IF, IGc, FM; andfrom other institutions: CETESB and INPE. It is being used 
the state-of-the-artinfrastructure considering sampling and atmospheric modeling to 
investigate therole of aerosol on climate and air quality. The main source of air pollution 
inMASP is the transport sector. In this region, there are approximately 6.5million passen-
ger cars and commercial vehicles: 85% light-duty, 3%heavy-duty diesel vehicles (diesel 
+ 3% bio-diesel) and 12% motorcycles. Ground-basedand vertical profile measurements 
are being performed (in situ, ozonesondes andLIDAR). Emission inventory is being elab-
orated based on the measurements ofemission factors from the vehicular fleet. The for-
mation of ozone and fine particles isbeing modeled with the WRF-Chem (weather and 
research forecast with chemistry)model and BRAMS (Brazilian Regional Amospheric 
Modeling System). The influenceof the megacity emission to the concentration of the 
secondary pollutants isbeing evaluated and correlated to health impacts. The main re-
sults are relatedto the estimative of emission factors by the vehicular fleet, the compo-
sitionand sources of particles, mainly the fine particles with the characterizationof the 
metals, carbon compounds and more recently the bioaerosols. The modelingapproach 
includes a new emission profile distribution and the air qualityforecast is available at 
http://www.lapat.iag.usp.br/aerossol/wrf9/index.php.

Acknowledgments:the project is funded by FAPESP (2008/58104-8).

P4.69 - THE IMPACT OF LOCAL POLLUTANTS EMISSIONS TO THE VERTICAL OZONE 
PROFILE IN THE METROPOLITAN AREA OF SÃO PAULO.
mARiA de fAtimA ANdRAde; demilSoN de ASSiS qUiNtão; bRUNo biAzoN; thiAGo NoGUeiRA; fAbio J. 
S. lopeS; eNzo todeSCo; edUARdo lANdUlfo; edmilSoN diAS de fReitAS
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The metropolitan Area of São Paulo (MASP) is an urban area characterizedby a high 
number of vehicles, being more than 7 million in 2013. According tothe local environ-
mental agency (CETESB, Companhia de Tecnologia e SaneamentoAmbiental), more 
than 80% of the ozone precursors are emitted by the light andheavy-duty vehicles. To 
understand the process that drives the ozone formationin the atmosphere of São Pau-
lo, photochemical modeling is being performed with WRF-Chem modeling system and 
B-RAMS. In order to verify the modelingrepresentation of the vertical transport and to 
understand the physic-chemicalmechanism of formation and transport of ozone in the 
MASP, experiments withozonesondes have been performed. During the spring 2013, ten 
ozonesoundes: October 29 (9:13UTC), October30 (16:59UTC, 22:29UTC), November 1st 
(15:28UTC), November 2(8:13UTC, 12:01UTC, 16:05 UTC, 20:03UTC), and November 3 
(0:03 UTC, 11:08UTC) werelaunched in downtown São Paulo (Campo de Marte Airport, 
23.51S  46.64W, 722 m/MSL) tostudy the vertical transport and photochemical process 
involving ozone from thesurface to high levels. The soundings reached more than 32 
km high. Themeasured profiles were compared to the simulated profiles obtained by 
the airquality modeling. The analysis showed a good agreement in higher levels of the-
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boundary layer representing the formation due to the photochemical process andtrans-
port.  During the transport from thesurface to high levels there is a change from a VOC 
(Volatile Organic Compound)-sensitiveto a more NOx-sensitive regime. 

The sources that determine the behavior of tropospheric ozone in the MetropolitanArea 
of São Paulo are the vehicular emissions of its precursors and mediumrange transport of 
biomass burning compounds from different regions of SãoPaulo State and occasionally 
from long range transport from central part ofBrazil. However, backscatter aerosol pro-
files measured by a Lidar system didn t́show evidence of transport events in this period.

Acknowledgments:the project is funded by FAPESP (2008/58104-8).

P4.70 - ENVIRONMENTAL HEALTH RISK INDICATORS BY EXPOSURE TO AIR POL-
LUTANTS AND THE PROCESS OF SOCIAL INEQUITY IN THE AREAS BELONGING TO 
THE METROPOLITAN REGION OF RIO DE JANEIRO
mARiA iSAbel de CARVAlho; ClAUdiNei de SoUzA GUimARãeS;
iNStitUto eStAdUAl do meio AmbieNte - iNeA;fedeRAl UNiVeRSity of Rio de JANeiRo;
carvalhobel483@gmail.com;claudinei@eq.ufrj.br;

The Metropolitan Region of Rio de Janeiro is located in a coastallowland surrounded by 
the Serra do Mar, which rises to 900 meters high onaverage, andis the largest metropol-
itan region with economic and demographicconcentrationin the country. In this region, 
is located most state industries,trade andservices. The relief, which affects the atmos-
pheric transport, soareas withdifferent concentrations of pollutants, called air basins. 
Theconcept ofairshed has been widely used, especially for responsible managementof 
airquality metropolitan region thus institutions, taking into accounttheinfluences of relief 
and potentially polluting activities, MetropolitanRegionof Rio de Janeiro was divided 
into four sub-regions. The selected forthisstudy was the Air Basin region I, although 
that owns mostproductiveactivities, currently has housed various industrial enterprises 
largemost insearch of jobs, contributing to the social inequity process. The maingoal 
ofthis work is the elaboration of the risk map, making use of the areacovered bythe Air 
Basin I and gets different indicators, capable of providingtheinterrelationship between 
environment, health and quality of life ofthepopulation who live or work in this sub re-
gion.

P4.71 - DETERMINING THE CONCENTRATION OF METALS IN PARTICULATE MATTER 
(PM2,5 AND PM10) OF AIR IN AN URBAN AREA OF NATAL
mARiANA heleNA de oliVeiRA AlbUqUeRqUe; fRANCiSCo lAeRte CAStRo; GlAUbeR JoSé tURollA 
feRNANdeS; VAlteR JoSé feRNANdeS JúNioR; RAfAelA RibeiRo de oliVeiRA; liNdomAR bRito dA Sil-
VA; JUdith JohANNA hoelzemANN; NeUSA mARiA pAeS leme; pAUlo feRNANdo iSAbel ReiS; pedRo

UfRN; CtGáS - eR; CtGáS - eR; UfRN; CtGáS - eR; CtGáS - eR; ppGCC/UfRN; 
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marianahelena.lcl@gmail.com; laerte@ctgas.com.br; glauber@ctgas.com.br; valter.
ufrn@gmail.com; rafaeelaribeiro.o@hotmail.com; lindomar@ctgas.com.br; judith.hoel-
zemann@ccet.ufrn.br; neusa_paesleme@yahoo.com.br; pauloisabel@petrobras.com.br; 
pnd@ctgas.com.br

Due to its location on the continent, the city ofNatal (Rio Grande do Norte, Brazil ) re-
ceives steady winds, making it knownworldwide as the city that has good air quality. 
However, a lack of studiesproving this title. This study aimed to assess ambient air qual-
ity in an urbanarea of Natal, (latitude 5º49’29 ‘’ south and longitude 35º13’34 ‘’ west), 
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inorder to determine the concentration of metals in Particulate Matter (PM10and MP2,5) 
of air in an area with heavy vehicular traffic in thecity. Sampling was carried out from 
January to December 2012. Samples werecollected on glass fiber filters by means of 
two high volume samplers (AGV PM2,5,and the AGV PM10) . Monthly averages ranged 
from 8.92 to 19.80 mg.m-3, wherethe annual average was 16,21 mg.m- 3 for PM10 and 
PM2,5monthly averages ranged from 2,84 to 7,89 mg.m-3, with an annual average of 5,61 
mg.m-3. Theresults of PM concentrations were related to meteorological variables and 
forinformation on the effects of these variables on the concentration of PM with aPrin-
cipal Component Analysis (PCA) was performed. The results of the PCA showedthat 
with increasing barometric pressure, the direction of the winds, therainfall and relative 
humidity decreases the concentration of PM and thevariable weekday little influence 
compared the meteorological variables. Atotal of 54 PM10 filters and 49 PM2,5 filters  
were subjected to acid digestion assisted bymicrowave and the samples analyzed by 
Inductively coupled plasma massspectrometry (ICP-MS). The highest concentrations of 
metals were for Pb and Cu,whose average PM10 values were, respectively, 5,34 and 2,34 
ng.m-3and PM2,5 were 4,68 and 2,95 ng.m-3. Concentrations formetals V, Cr, Mn, Ni, and 
Cd were respectively, 0,13,  0,39, 0,48, 0,45 and 0,03 ng.m-3for PM10 fraction and for 
PM2,5, 0,05, 0,10, 0,10, 0,34and 0,01 ng.m-3. The concentration for As was null for the 
two fractions.

P4.72 - AIR QUALITY ASSESSMENT OF ATMOSPHERIC BY DIFFERENTIAL OPTICAL 
ABSORPTION SPECTROSCOPY (DOAS)
mARiANA heleNA de oliVeiRA AlbUqUeRqUe; fRANCiSCo lAeRte CAStRo; GlAUbeR JoSé tURollA 
feRNANdeS; SidRAk JoSé dA pAz; âNGelo SáVio de ANdRAde CRUz; ApAReCido tiAGo leite de AN-
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The concern with theproblems related to the environment, such as air pollution, is in-
creasinglygrowing nowadays. Degradation of air quality is a major problem that affect-
surban and industrial areas as well as areas of influence of these regionsworldwide. Air 
quality is defined by controlling the concentration of majorpollutants (SO2, NO2 ,O3, CO 
and CO2)that directly influences the atmospheric air. The measurement of theconcen-
tration of such pollutants in low concentration require apropiadastechniques. Among 
these techniques, the DIFFERENTIALOPTICAL ABSORPTION SPECTROSCOPY (DOAS) 
allowsto measure , simultaneously , traces of various chemical species in atmosphericair 
. The DOAS technique involves measuring the absorption of light by”fingerprints” left 
by the chemical species monitored as they passthrough a light beam of known intensity 
and spectral characteristics . This techniquewas used in (CTGAS -ER) Centre for Gas 
Technology and Renewable Energies toassess the air quality in the vicinity of CTGAS 
-ER region. This study was conductedin CTGAS -ER between 12th to December 20th, 
2012 using the DOAS system (OpsisAB , Sweden) for the monitoring of chemical species 
SO2 , NO2, O3 , CO and CO2 simultaneously . The results of theconcentrations of these 
species were compared with the values for air qualityestablished by CONAMA No 03 
of 1990 and showed thatfor these chemical species, monitored concentrations did not 
exceed the limitdetermined by the standard air quality . For CO2 the average hourly-
concentration was approximately 414 ppm , with peaks that begins in the morningand 
throughout the diurnal period.
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P4.73 - IMPACT OF CHEMISTRY BOUNDARY CONDITION ON TROPOSPHERIC OZONE 
SIMULATIONS IN THE METROPOLITAN AREA OF SAO PAULO USING WRF-CHEM 
MODEL
mARio edUARdo GAVidiA CAldeRoN; mARiA de fAtimA ANdRAde

UNiVeRSity of SAo pAUlo; UNiVeRSity of SAo pAUlo

mgavidiac@gmail.com; mftandra@model.iag.usp.br

The WRF-Chem (Weather and Research Forecast with Chemistry Model) has been ap-
plied to simulate the formation and transport of ozone and particulate matter in the 
Metropolitan Area of São Paulo(MASP), Brazil. The simulations are being considered as 
a tool to understand the transport of the pollutants from the urban area to the sur-
roundings and the contribution of remote sources to the air quality impairment of the 
city . The objective of the ongoing research is to asses the impacts of using time de-
pendent chemical lateral boundary conditions (CBC) on the simulation of tropospheric 
ozone concentration and ozone vertical structure over the MASP. The CBC considered 
in the simulations come from MOZART -4 chemistry transport model and is assimilated 
to WRF-Chem using the mozbc tool. Two simulations were carried out with RADM2/
SORGAM chemistry mechanism, the first one was set-up to run with an idealized pro-
file (default case) and the second one enabling the new CBC. The period of study was 
from 15 to 18 May and from 30 October to 1November of 2006, when ozonesondes were 
launched and surface concentrations of pollutants were measured. The simulations were 
compared with observations from air quality stations located in the city operated by the 
Environmental Protection Agency of São Paulo State (CETESB) and with the information 
from the ozonesondes profiles. The partial results show that there is an improvement 
in the representation of ozone vertical profiles over 3 km and around the midday.Using 
MOZART boundary conditions results in smaller surface ozone concentration and less 
correlated with observations than the simulated values using the default CBC.

P4.74 - CHEMICAL AGING OF O3-CO-NOX IN UPPER TROPOSPHERE CONVECTIVE 
OUTFLOW AS PREDICTED BY WRF-CHEM FOR THE MAY 29-30, 2012 DC3 CASE 
STUDY
mARy C. bARth; meGAN belA; keNNeth e. piCkeRiNG; yUNyAo li; kRiStiN CUmmiNGS; JohN woNG; 
tom RyeRSoN; ilANA b. pollACk; JeffRey peiSChl; RoNAld C. CoheN;
NCAR;UNiVeRSity of ColoRAdo;NASA GoddARd SpACe fliGht CeNteR;UNiVeRSity of mARy-
lANd;UNiVeRSity of mARylANd;UNiVeRSity of ColoRAdo;NAtioNAl oCeANiC ANd AtmoSpheRiC Ad-
miNiStRAtioN;NoAA;NoAA/eSRl;UNiVeRSity of CAlifoRNiA beRkeley;
barthm@ucar.edu;megan.bela@colorado.edu;Kenneth.E.Pickering@nasa.gov;yli@at-
mos.umd.edu;kristin@atmos.umd.edu;johnwong@ucar.edu;Thomas.B.Ryerson@noaa.
gov;ilana.pollack@noaa.gov;jeff.peischl@noaa.gov;rccohen@berkeley.edu;

Thunderstorms can affect ozone(O3) in the upper troposphere (UT) by mixing strato-
spheric O3into the UT, transporting boundary layer air (which is rich in carbon monox-
ide(CO) and volatile organic compounds), to the UT, and producing nitrogen oxides(NOx) 
from lightning. These O3 precursors then chemicallyage in the UT convective outflow re-
gions producing O3. To quantifythe impact of midlatitude, continental thunderstorms on 
UT composition andchemistry, the Deep Convective Clouds and Chemistry (DC3) field 
campaign, whichtook place in the central U.S. in May and June 2012, included cases of 
samplingnear active thunderstorms followed by sampling the same convective outflow 
thefollowing day. The May 29-30, 2012 DC3 case study comprises a severethunderstorm 
that developed and matured in northern Oklahoma. The DC3 aircraftextensively sampled 
the inflow and outflow regions and the ground-basedoperations obtained dual-Doppler 
and polarimetric radar, weather balloonsoundings, and lightning mapping data. On May 
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30, the aircraft sampled the sameconvective outflow region over the southern Appala-
chian area.

In this study, we use theWeather Research and Forecasting model coupled with Chem-
istry (WRF-Chem) to analyzethe May 29-30 convective outflow plume that was a result 
of the northernOklahoma storm. The model results are evaluated with aircraft observa-
tions,radar and lightning data. The WRF-Chem simulations are conducted at 15 km grid-
spacing, requiring a convective parameterization, yet allowing forregional-scale impacts 
to be studied. Both the observations and model resultsshowed CO and NOx mixing 
ratios of up to 120 ppbv and 1-2 ppbv,respectively, in both the fresh convective out-
flow and aged convective outflow.Ozone mixing ratios of ~80 ppbv were measured and 
predicted in the freshconvective outflow, and were 10-20 ppbv greater in the observed 
aged convectiveoutflow, but not in the WRF-Chem results. Analysis of the chemical 
processescontributing to the O3 chemistry will be done by both sensitivitysimulations 
and diagnostics within the model that track all the productionterms of ozone and other 
specified species. Comparisons of WRF-Chem resultswith Lagrangian model simulations 
will show how more explicit chemistry affectsthe chemical aging predictions.

P4.75 - SO2 EQUILIBRIUM IN RAINWATER AND ITS CHEMICAL COMPOSITION
mAURo AqUileS lA SCAleA; AdAlGizA foRNARo; JAiRo JoSe pedRotti

fedeRAl UNiVeRSity of São pAUlo; iAG-USp; UNiVeRSidAde pReSbiteRiANA mACkeNzie

mauro.scalea@unifesp.br; adalgiza.fornaro@iag.usp.br; jairojose.pedrotti@mackenzie.br

The chemical composition of rainwater is a final product of the gas and particulate mat-
ter incorporation and also of chemical reactions that occur during the clouds formation 
and of the falling rain drops. In the Metropolitan Area of SãoPaulo (MASP), the SO2 has 
been monitored by the Environmental Agency of São Paulo State (CETESB) since late 
1970s. The periods characterized by significant rainwater data has enabled the analyses 
of the interactions between the gas (SO2) and the aqueous (SO42-) phases. From an 
equilibrium simple model (Henry’s Law), the interaction of these species with potential 
neutralization species (NH3) of the atmospheric acidity was estimated. The SO2 data 
from CETESB and the rainwater chemical composition in MASP were evaluated from 
2002 to 2010. Two rainwater sample sets were analyzed, one in the west region (59 
samples) and other in the central region of Sao Paulo city (430 samples). The respective 
volume weight mean values (VWM) were7.1 µmol/L of sulfate and pH 5.3 for the former 
and 11.5 µmol/L of sulfate andpH 5.4 for the latter. In the period above, the annual aver-
age of SO2in MASP was 12 µg/m3 and hourly maximum reached 85 µg/m3. The calcu-
lated pH value from the SO2 dissolution in rainwater of MASP was based on the Henry’s 
Law considering kef, which means the gas solubility from the equilibrium displacement 
by the formed acid in aqueous phase. The observed experimental acidity varied from 
4.55 to 7.33, while that the calculated values in function of SO2 were between 2.20 and 
5.23,being, therefore, two power orders more acid. This difference can be related with 
the NH3 presence in the atmosphere, neutralizing the acidic medium. The relationship 
between the measured concentrations of NH4+and SO42- in aqueous phase was linear 
(R2 = 0.706)with the slope of 2.34, indicating a proportion of 2:1 (considering, NH4+:-
SO42-and NH4+:HSO4-), besides the availability of NH3 for neutralization of the formed 
nitric acid (NH4+:NO3-).
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P4.76 - ATMOSPHERIC COMPOSITION MONITORING WITH IASI AND MOPITT: CO, A 
TRACER OF POLLUTION
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DaCarbon monoxide (CO) is an importanttrace gas for understanding air quality and 
atmospheric composition. It is agood tracer of pollution plumes and atmospheric dy-
namics. In this presentationwe analyse the global and regional CO distributions as seen 
by remote sensorsonboard of satellites, in particular the nadir-looking thermal infrared 
MOPITT/Terraand IASI/MetOp instruments. Since several years of data are now available, 
we showCO distributions over polluted and clean regions for the period 2008-2013. We 
willalso describe how MOPITT and IASI data are currently assimilated in the MACCpro-
ject in near-real time in order to generate CO pollution forecasts. 

Finally we discuss a local pollutionepisode which occurred over China during January 
2013. Airpollution levels have been dangerously high, reaching 40 times recommend-
edsafety levels. In this smog episode, IASI observations showed high concentrations 
ofseveral key trace gases, including CO. Our findings demonstrate the ability ofthermal 
infrared instruments such as IASI to monitor boundary layer pollutantsin specific condi-
tions, to support air quality evaluation and management.

P4.77 - CHEMICAL CHARACTERIZATION OF PM2.5 IN BEIJING-CHINA
mei zheNG

ColleGe of eNViRNmeNtAl SCieNCeS ANd eNGiNeeRiNG, pekiNG UNiVeRSity

mzheng@pku.edu.cn

Haze frequently occurs in China especially in theNorth China Plain during fall and winter 
in recent years. Significantvisibility reduction and high PM2.5 concentration are common-
during severe hazy days. There are occasions that haze can last for as long asone week. 
This study will present the results of chemical characterization ofPM2.5 from Beijing, 
the capital of China and comparecomposition and sources of PM2.5 between haze and 
non-hazedays. The chemical characterization of PM2.5 include its majorand trace com-
position using multiple techniques. Major composition includesulfate, nitrate, ammonium, 
organic carbon and elemental carbon measured by ionchromatography and the Sunset 
ECOC (TOT method), respectively while tracerspecies include metals using inductive-
ly coupled plasma-mass spectrometry(ICP-MS) and primary organic compounds and 
secondary organic tracers includingalkanes, polycyclic aromatic hydrocarbons (PAHs), 
fatty acids, methyltetrols, etc. measured by gas chromatography-massspectrometry 
(GC-MS). Considering only about 20% of organic aerosol can beidentified by GC-MS, we 
also analyzed organic aerosol using FTIR for differentfunctional groups, which can ex-
plain all measured organic mass. In addition,single particles are also sized and chemically 
measured using a single particleaerosol mass spectrometry (SPAMS) which can provide 
source information usingthe ART-2a method. Therefore, fine particles during haze and 
non-haze periodsare chemically characterized using multiple tools and the characteris-
ticsduring the haze periods are discussed by comparing to those of non-hazeperiods. It 
is clearly seen that secondary components including organiccompounds and inorganic 
ions (those that are not from primary emissions) aremore important in PM2.5 during haze 
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periods and anthropogenic components are more enriched in PM2.5 in China compared 
to the U.S. More discussion about chemicalcharacteristics measured by multiple instru-
mentations will be presented.

P4.78 - AIR POLLUTION IN CENTRAL MEXICO CHARACTERIZED BY OPTICAL RE-
MOTE SENSING
miChel GRUtteR; JoSUe ARellANo; JoRGe bAyloN; AleJANdRo bezANillA; mARtiNA fRiedRiCh; eddy 
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The pollution in megacieties and from other important emission sources can nowadays 
be seen form space through remote sensing instruments. However, satellite observations 
like those with NADIR viewing geometries have decreased sensitivity near the Earth’s 
surface and the analytical algorithms are generally optimized to detect pollution plumes 
in the free troposphere or above. Ground-based observations are thus necessary in or-
der to reduce uncertainties in the satellite products. As we will show, Mexico City and its 
surroundings is well characterized by ground-based remote sensing measurements like 
from two stations with solar-absorption FTIR (Fourier Transform InfraRed) spectrome-
ters and a newly formed network of MAX-DOAS (Multi-AXis Differential Optical Absorp-
tion spectrometers) and LIDAR (LIght Detection and Ranging) instruments. Examples 
will be provided of how the evolution of the mixing-layer height is characterized and the 
vertical column densities and profiles of gases in and outside the urban area are contin-
uously monitored. The combination of ground-based and space-borne measurements is 
used to improve the current knowledge in the spatial and temporal distribution of key 
pollutants from this megacity.

P4.79 - ATMOSPHERIC CONCENTRATION AND ITS DEPOSITION OF RADIONU-
CLIDES RELEASED BY FUKUSHIMA DAIICHI NUCLEAR POWER PLANT ACCIDENT
mitSUo UemAtSU; kAtSUmi hiRoSe

the UNiVeRSity of tokyo; SophiA UNiVeRSity

uematsu@aori.u-tokyo.ac.jp; hirose45037@mail2.accsnet.ne.jp

In March 2011, severe accident in the Fukushima Daiichi nuclear power plant (FDNPP) 
occurred after the 2011 Great East Japan Earthquake and resulting Tsunami. As a result, 
large amounts of radionuclides have been released in the environment, in which 131I  of 
150-170 PBq and 137Cs of 8.8-36.6 PBq were emitted in the atmosphere in March 2011.

The FDNPP-derived radionuclides dominantly spread out about 50 km of northwest 
from the FDNPP. Radiocesium (134Cs and 137Cs) deposited on land surface is tightly 
bound into soil mineral. Therefore, there is lesser migration of radiocesium on land and 
from land to ocean via river, and its transfer from soil to plant decreased with time. On 
the other hand, higher atmospheric deposition rates of radiocesium (around 1 Bq m-2 
month-1), which are more than one magnitude greater than pre-Fukushima level, have 
been observed at monitoring stations within about 300 km from the FDNPP;  especially, 
high monthly 137Cs deposition rates (around 1 kBq m-2 month-1) occurred at the Futaba 
station about 5 km from the FDNPP. The monitoring data suggest that atmospheric re-
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leases of radiocesium from the FDNPP have continued in the late 2013, although release 
amounts of radiocesium are relatively small.

Atmospheric dispersion of the radionuclides from the FDNPP was also suggested to 
the large area of the entire North Pacific region with in a few weeks by a GCM model. 
Transport of the radioactive material over the ocean is summarized based on the meas-
urement of 131I and 137Cs concentration of the marine aerosol samples collected at the 
observation points onboard along the 30 km offing FDNPP and during the cruises cor-
responding to the disaster by research vessels.  Based on the atmospheric radioactivity 
measurements, 87% of 131I and 78% of 137Cs of total emission amount has deposited on 
the ocean.

P4.80 - THE BACHOK ATMOSPHERIC RESEARCH LABORATORY. A NEW SOUTH 
EAST ASIAN MONITORING STATION FOR REGIONAL AND LOCAL OBSERVATIONS. 
2014 PRELIMINARY RESULTS.
mohAmmed iqbAl meAd;
UNiVeRSiti mAlAyA;
mim25@cam.ac.uk;

The Universiti Malaya IOES (Institute of Ocean and Earth Sciences) Atmospheric Re-
search Laboratory is based on the East coast of Peninsular Malaysiaon the South China 
Sea. This is a recently developed tower station designed to investigate coastal meteor-
ology, land-sea exchange processes and long range pollutant transport. The station has 
recently been extensively equipped with a suite of instruments focused on trace pollut-
ant, greenhouse gas, aerosol and meteorological observational studies.

This site has the potential to provide information to help better constrain emissions and 
transport of key air quality and climate species intropical Asia as well as outflow and 
inflow over the wider region. The area is under-analysed and is key to the understanding 
of global chemistry-climate interactions and transport.

In early 2014 the new observational program was initiated with a demonstration activity 
at the station where partners from Malaysia, UK Universities, UK NCAS, CSIRO and NIWA 
deployed instrumentation. This activity was comprised of an intensive one month obser-
vational period making measurements of species including O3, NOx, SO2, CO, H2,CO2, 
CH4, VOCs, OVOCs, HCHO, selected halocarbons and d13CH4.The broad aim of this ac-
tivity was to demonstrate the potential of the site for both targeted campaigns as well 
as long term observational programs in the heterogeneous and source rich dynamically 
variable tropical Asian environment.

The intensive monitoring period was timed to coincide with the dry period at the end of 
the South East Asian Winter monsoon with the aim of capturing local variability, regional 
scale transport as well as long range transport associated with the “Tropical Cold Surge” 
phenomenon. This transport effect is associated with outflow from Siberian and North-
ern Chinese high pressure systems into Southern Asia and can result in rapid air mass 
transport of anthropogenically polluted, processed air from China and the Indochinese 
peninsula into areas of dominantly biogenic emissions or into clean background regions.

This manuscript introduces the capability of the site, ongoing atmospheric research be-
ing conducted at Bachok as well as describing initial results from the Jan 2014 demon-
stration activity.
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P4.81 - VERTICAL TRANSPORT MECHANISMS OF BLACK CARBON OVER EAST ASIA 
IN SPRING DURING THE A-FORCE AIRCRAFT CAMPAIGN
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Mechanismsof vertical transport of black carbon (BC) aerosols and their three-dimen-
sionaltransport pathways over East Asia in spring were examined through numerical-
simulations for the Aerosol Radiative Forcing in East Asia (A-FORCE) aircraftcampaign 
in March-April 2009 using a modified version of the CommunityMultiscale Air Quality 
(CMAQ) modeling system. The simulations reproduced the spatial distributions of mass-
concentration of BC and its transport efficiency observed by the A-FORCEcampaign 
reasonably well, including its vertical and latitudinal gradients anddependency on pre-
cipitation amount that air parcels experienced during thetransport.  During the A-FORCE 
period,two types of pronounced upward BC mass fluxes from the planetary boundary 
layer(PBL) to the free troposphere (FT) were found over northeastern andinland-south-
ern China.  Over northeasternChina, cyclones with modest precipitation were the prima-
ry uplifting mechanismof BC.  Over inland-southern China, bothcumulus convection and 
orographic uplifting along the slopes of the TibetanPlateau played important roles in the 
upward transport of BC, despite itsefficient wet deposition due to a large amount of pre-
cipitation supported by anabundant moisture supply by the low-level southerlies.  In ad-
dition to the midlatitude (35–45°N) eastwardoutflow within the PBL (21% BC removal by 
precipitation during transport), theuplifting of BC over northeastern and inland-southern 
China and the subsequentBC transport by the midlatitude lower tropospheric (50% BC 
removal) andsubtropical (25–35°N) midtropospheric westerlies (67% BC removal),re-
spectively, provided the major transport pathways for BC export fromcontinental East 
Asia to the Pacific.

P4.82 - MODELING GASEOUS AND AEROSOL POLLUTANTS OVER BOGOTÁ USING 
WRF-CHEM
NéStoR yeSid RoJAS RoA; ANikeNdeR kUmAR; AlexANdeR RiNCóN; beRNAt CodiNA; RAúl ARASA;
NAtioNAl  UNiVeRSity of ColombiA;UNiVeRSidAd NACioNAl de ColombiA, boGotá, ColombiA;UNi-
VeRSidAd NACioNAl de ColombiA;UNiVeRSidAd de bARCeloNA , bARCeloNA, SpAiN;meteoSim;
nyrojasr@unal.edu.co;anikender@gmail.com;marinconp@unal.edu.co;bcodina@meteo-
sim.com;rarasa@meteosim.com;

The Weather Research and Forecasting modelcoupled with chemistry (WRF-Chem v. 
3.5) has beenimplemented over Bogotá and validated against ground-based observa-
tions. Bogotáis a tropical South-American megacity located over a plateau in the middle 
ofvery complex terrain. An extensive sensitivity analysis to model gasphase chemistry 
schemes was performed. The WRF-Chemmodel was adopted for simulating the hourly 
gas and aerosol concentrations forthree episodes, representative of dry, intermediate/
transition and wet periodsin 2010. The computational domains were chosen of 187x157x-
32,223x238x32, 79x85x32 and 55x55x32 grid points with horizontal resolutions of27, 9, 
3 and 1 km, respectively. The model was initialized with real boundaryconditions using 
NCAR-NCEP’s Final Analysis (FNL) and a 1ox1o(~111 km x 111 km) resolution. Boundary 
conditions were updated every 6 hours usingreanalysis data. The emission rates were 
obtained from global inventories,namely the REanalysis of the TROpospheric (RETRO) 
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chemical composition and the EmissionDatabase for Global Atmospheric Research (ED-
GAR). The model was run withalternative model configurations, including gas phase 
schemes and the aerosolmodule. Comparisons between estimated and observed gasand 
aerosol pollutant concentrations were carried out through a seriesof common statistics. 
Overall, the present case studyshows that the model has an acceptable performance 
over Bogotá. Thisstudy provides a general overview of WRF-Chem and can constitute 
a referencefor future mesoscale air quality modeling exercises over Bogotá and other 
Colombian cities.

P4.83 - HEALTH IMPACTS FROM BIOMASS BURNING IN THE AMAZON REGION
NilmARA de oliVeiRA AlVeS; ANNAbel qUiNet ; AlexANdRe t. VeSSoNi; SofiA elleN dA SilVA CAU-
mo; CARloS meNCk; péRolA de CAStRo VASCoNCelloS; pAUlo ARtAxo; SANdRA de SoUzA hACoN; 
SilViA ReGiNA bAtiStUzzo de medeiRoS
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pAUlo; UNiVeRSity of São pAUlo; UNiVeRSity of São pAUlo; UNiVeRSidAde de São pAUlo; iNStitUte 
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nilmaraoalves@gmail.com; annabel.quinet@gmail.com; alevessoni@gmail.com; sofia.
caumo@usp.br; cfmmenck@usp.br; perola@iq.usp.br; artaxo@if.usp.br; sandrahacon@
gmail.com; sbatistu@cb.ufrn.br

The Brazilian Amazon contains about 40% of the world’s remaining tropical rainforest, 
corresponding to 61% of the area of Brazil. However, human activities have become im-
portant agents of disturbance in the Amazon basin. The effects of biomass burning on 
human health are significant in the deforestation arc. However, there are few studies to 
understand the mechanism of action of aerosols in human health. Thus, we collected 
filters with particulate matter smaller than 10 µm (PM10) in the southwest region of the 
Brazilian Amazon, to investigate the effects of biomass burning at a molecular and cel-
lular level. The chromatography-mass spectrometry analysis showed the presence of 
carcinogenic and mutagenic compounds, including total and oxygenated-Hydrocarbons 
Polycyclic Aromatic Hydrocarbons. After chemical analysis, we define a dose below the 
limit established by the World Health Organization (30 µg/m3 of PM10) to investigate 
the induction of both DNA damage and cell death in human lung cells (A549). We ob-
served  that 24 hours after exposure to PM10, there was an induction of  cell cycle arrest 
at G1 phase, as well as an increase in the expression of p53 protein and formation of DNA 
strand breaks (as detected by the alkaline comet assay). After 72 hours of exposure to 
PM10, we detected a significant increase of cells in the sub??-G1 fraction, indicating that 
inhalable particles cause apoptosis in lung cells. Additionally, at his time point, we ob-
served the formation of the phosphorylated form of the histone H2AX (gamma-H2AX), 
which correlated with the activation of Caspase 3, suggesting that the induction of gam-
ma-H2AX may be associated with the DNA fragmentation during apoptosis. To further 
study the cell death pathway, we performed an analysis under a fluorescence micros-
copy that allows distinguishing between apoptosis and necrosis. Interestingly, not only 
apoptosis, but also necrosis, is a cell demise pathway induced by PM10. Furthermore, 
preliminary results show that the exposure to PM10 induces autophagy in studied cells. 
This work shows an important advance in understanding the molecular effects induced 
by the exposure of lung cells to PM10 that can be potentially related to the increase of 
human health problems in the Amazon region.
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P4.84 - ONE YEAR IN-SITU AEROSOL MEASUREMENTS IN ALGERIA
NoUReddiNe yASSAA; AbdelkAdeR lemoU; lyeS RAbhi; RiAd lAdJi; JoSé NiColAS; JeAN SCiARe;
CeNtRe de déVeloppemeNt deS eNeRGieS ReNoUVelAbleS;3CeNtRe de ReCheRChe SCieNtifiqUe et 
teChNiqUe eN ANAlySeS phySiCo-ChimiqUeS (C.R.A.p.C.);UNiVeRSity of SCieNCeS ANd teChNoloGy 
hoUARi boUmedieNe, USthb, fACUlty of ChemiStRy;CeNtRe de ReCheRChe SCieNtifi
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The Mediterranean region is characterized by a complex mixture of (mainly transported) 
aerosols having different origins (anthropogenic,biogenic, biomass burning, dust, sea 
spray), with strong east-west andnorth-south trends observed, both by means of con-
centrations and chemicalcomposition.

In 2011, an observatory of atmospheric chemical composition has been set up in Algeria 
as a contribution to MISTRALS (Mediterranean Integrated Studies at Regional and Local 
Scales)-CHARMEX (Chemistry-Aerosols Mediterranean Experiment) Mediterranean Net-
work. The observatory station, namely Bou-Ismail station (Tipaza), lied in the Algerian 
Mediterranean cost, 40 km west of Algiers, is an ideal location to assess the background 
pollution in Mediterranean region where the trans-boundary pollution coming from 
Southern European countries and short or long range pollution travelled from Algiers or 
other cities are mixed up. Since Algeria, a central North African country represents an 
entrance road of air pollution coming from Europe to Africa and vice versa, the in-situ 
aerosol measurements conducted since July2011 enabled chemical characterisation of 
particulate air pollution and better understanding of their chemical transformation. On 
the other hand, the in situ chemical characterization of local pollution derived from bi-
ogenic emission, biomass burning and anthropogenic activities was particularly useful 
because, despite desert dust, the impact of other air pollution that are transported from 
North Africa to Europe is still scarcely studied.

This study reports for the first time detailed one year period (July 2011-June 2012) aer-
osol mass closure in southwest of Mediterranean (Algeria). The concentrations of water 
soluble ions in PM10 ranged from 3.6 µg m-3 to 106.7 µg m-3 and showed high seasonal 
modulation.

P4.85 - SEASONAL AND DIURNAL TRENDS OF C2-C12 HYDROCARBONS MEAS-
URED IN THE METROPOLITAN AREA OF SÃO PAULO
pAmelA AleJANdRA domiNUtti; thiAGo NoGUeiRA; AdAlGizA foRNARo; mARiA de fátimA ANdRAde

iNStitUte of AStRoNomy, GeophySiCS ANd AtmoSpheRiC SCieNCeS, UNiVeRSity of São pAUlo; iNSti-
tUto de AStRoNomiA, GeofíSiCA e CiêNCiAS AtmoSféRiCAS; iAG-USp; UNiVeRSidAde de São pAUlo

pamela.alejandra@iag.usp.br; thiago.nogueira@iag.usp.br; adalgiza.fornaro@iag.usp.br; 
maria.andrade@iag.usp.br

With the purpose to improve the knowledge of ozone precursors, a high resolution moni-
toring was performed for more than 2800 sampling hours, during 2012-2013, using online 
measurements of volatile hydrocarbons (HCs). This study aimed to identify and quantify 
more than 50 volatile hydrocarbons, analyzing their seasonal trends and diurnal varia-
tions in the Metropolitan Area of São Paulo (MASP).

The monitoring campaigns were carried out employing a Perkin Elmer system, which 
is based on:1) Thermal Desorber (TD) fitted with an air sampler accessory, in which the 
sample is concentrated in a sorbent trap and then is desorbed by rapid heating and 
transferred by ultra-pure helium (6.0) into the chromatographic system;  2) Clarus 500 
gas chromatography with two columns and two flame ionization detectors (FID). For 
quantification of HCs, there were performed curves withOzone Precursor Mix standard 
(100 ppbv, Restek) which was diluted on differentconcentrations. Pollutants concentra-
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tions (NO2, NO, O3 and CO) were obtainedfrom the air quality network of Environmental 
Agency of São Paulo state(CETESB).

During one year of monitoring, several of the aromatics HCs showed higher concentrations 
in the winter season, mainly toluene, (m-, p-, o-) xylenes, 1,2,3-trimethylbenzene, ethylb-
enzene and m-ethyltoluene.At the same time, alkenes presented higher concentrations 
during spring and summersuch as ethylene, acetylene, trans-2-butene and 1-butene. The 
fractional contribution of different classes of HCs was calculated and it couldbe seen that 
these proportions showed some seasonal deviations. Aromatics showed an increase-
during winter (47%) and remained constant during summer, spring and autumn(37%). 
Nevertheless, heavy alkanes (C7-C12) exhibited a decrease during winter(19%) in rela-
tion to other seasons (around 26%). The seasonal contribution of HCs was calculated 
for the ozone formation by using the maximum incremental reactivity (MIR) scale, being 
observed a major influence of 1,2,3-trimethylbenzene, 1,2,4-trimethylbenzene, cis-trans-
2-butene, isoprene and m-ethyltoluene in the mass of potential ozone formed. High cor-
relations between HCs from vehicular emissions and NO were found, mainly during the 
winter and the spring, concerning acetylene, ethylene, benzene and toluene.

Acknowledgments:FAPESP, CNPq, CAPES/PROEX and CETESB.

Keywords:NMHCs, sampling, urban air pollution, ozone precursors

P4.86 - CHARACTERIZING SOUTH AMERICAN BIOMASS BURNING EMISSIONS WITH 
SATELLITE OBSERVATIONS
pAtRiCiA CAStellANoS; GUido VAN deR weRf; k. folkeRt boeRSmA;
VRiJe UNiVeRSity AmSteRdAm;VRiJe UNiVeRSity AmSteRdAm;kNmi;
p.castellanos@vu.nl;guido.vander.werf@vu.nl;boersma@knmi.nl;

The height and concentration of aerosols are sources of uncertainty in the retrieval of 
NO2 tropospheric columns from the OzoneMonitoring Instrument (OMI), as they can 
have significant influence on top of the atmosphere radiances measured by the satellite.  
It has been shown that in the case of highly scattering aerosols, such as anthropogen-
ic pollution dominated by sulfate, an implicit empirical correction occurs via modified 
cloud fractions and cloud pressures.  For strongly absorbing aerosol cases, such as black 
carbon from biomass burning, the presence and efficacy of such an implicit correction is 
not clear. In this work, we utilized aerosol properties derived from coincident retrievals 
by the OMI near-UV aerosol algorithm to explicitly account for aerosol optical effects 
in the air mass factor (AMF) calculation for tropospheric NO2.  With the improved NO2 
tropospheric column observations, we constrained surface NOx emissions from biomass 
burning over South America.  Combining these NOx emissions estimates with a bot-
tom-up fuel consumption database (GFED v3), we derived NOx emission factors for 
deforestation burning, as well as burning in woodland and savanna biomes.  We have 
found that during years of severe drought – 2005 and 2010 – NOxemission factors for 
deforestation burning derived from the DOMINO NO2 retrieval are significantly lower 
than for typical burning conditions.  We investigated possible factors that could lead to 
this variability – 1) underestimation of NO2 columns as a result of aerosol shielding, 2) 
bias in fuel consumption estimates, and 3)variability in fuel composition.
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P4.87 - CHARACTERIZATION OF SUBMICRON PARTICLE NUMBER SIZE DISTRIBU-
TIONS IN A BUSY STREET CANYON
pAtRiCiA kReCl; AdmiR tARGiNo; ChRiSteR JohANSSoN

UNiVeRSidAde teCNolóGiCA fedeRAl do pARANá; UNiVeRSidAde teCNolóGiCA fedeRAl do pARANá; 
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Street canyons have been focus of intensive research because of their contribution to 
the urban heat island development, and the high concentrations of atmospheric pollut-
ants emitted by motor vehicles under reduced ventilation conditions. Even though many 
studies associate the exposure to submicron particles with adverse health effects, parti-
cle number concentrations are still not regulated. A reliable characterization of air-borne 
submicron particles is essential for developing a regulatory framework.

We report results of measurements conducted in a busy street canyon in Stockholm 
(~28,000 vehicles/day), Sweden. Particle number size distributions (PNSD) were meas-
ured with a differential mobility particle sizer in the diameter range 25-606 nm, and to 
help characterize emission sources, other variables were simultaneously observed: to-
tal number of particles, light-absorbing carbon mass concentrations (MLAC), NOx, CO, 
PM10, and traffic rates.

On weekdays, the daily pattern of aerosol and gases showed maximum concentrations at 
08:00-09:00 local time, matching the morning traffic rush hour (~2000 vehicles/hour). 
During the morning rush hour, the total number of particles mounted to 76,000 particles 
cm-3, the PNSD presented a strong mode at 25 nm particle diameter, NOx concentra-
tions increased to 220 µg m-3, and MLAC reached 10.2 µg m-3. At weekends, the traffic 
rate peak was lower (~1600 vehicles/hour) and spanned over a wider period (12:00-
17:00) in relation to weekdays. Traffic rates were always higher on weekdays compared 
to weekends, but for early morning hours (00:00-05:00). This increase in the traffic 
counts on weekends was accompanied by the highest MLACof the day (6.3 µg m-3), a 
higher NOx/CO ratio compared to weekdays, and PNSD peaking at ~50 nm. However, 
PM10 concentrations always remained lower than weekday concentrations (daily mean of 
46.3 µg m-3 on weekends versus 59.0 µg m-3 on weekdays). This rise in MLAC and NOx 
concentrations and PNSD mode shift in the early hours of weekends might be associated 
with a change in the vehicle fleet share, which was mainly composed of diesel-run taxis.

Results from this work will provide valuable input for dispersion models applied to street 
canyon environments, in air quality and traffic management, pollution forecasting, and 
population exposure studies.

P4.88 - MOBILE MEASUREMENTS OF LIGHT-ABSORBING CARBON USING A TAXI 
FLEET
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UNiVeRSidAde teCNolóGiCA fedeRAl do pARANá;StoCkholm UNiVeRSity;StoCkholm UNiVeRSity;
patriciak@utfpr.edu.br;christer.johansson@itm.su.se;johan.strom@itm.su.se;
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Carbon-containing particles are associated withadverse health effects, and its light-ab-
sorbing fraction was recently estimatedto be the second largest contributor to global 
warming after carbon dioxide. Knowledgeon the spatiotemporal variability of light ab-
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sorbing carbon (LAC) particles inurban areas is relevant for air quality management and 
to better diagnose thepopulation exposure to these particles. This work reports on the 
first mobileLAC mass concentrations (MLAC) measured on-board four taxis in theStock-
holm metropolitan area in November 2011. On average, concentrations were higher and 
morevariable during daytime (median of 1.9 µg m-3, and median absolutedeviation of 
2.3 µg m-3). Nighttime (21:00-05:00) measurements werevery similar for all road types 
and also compared to levels monitored at anurban background fixed site (median of 
0.9 µg m-3). We observed alarge intra-urban variability in concentrations, with maxima 
levels inside roadtunnels (median and 95th percentile of 7.5 and 40.1 µg m-3,respective-
ly). Highways presented the second ranked concentrations (median and95th percen-
tile of 3.2 and 9.7 µg m-3, respectively)associated with highest vehicle speed (median 
of 65 km h-1), trafficrates (median of 62,000 vehicles day-1 and 1500 vehicles h-1),and 
diesel vehicles share (7-10%) when compared to main roads, canyon streets,and local 
roads. Multiple regression modeling identified hourly traffic rateand MLAC concentration 
measured at an urban background site as thebest predictors of on-road concentrations, 
but explained only 25% of theobserved variability. This feasibility study proved to be a 
time- and cost-effectiveapproach to map out ambient MLAC concentrations in Stock-
holm andmore research is required to represent the distribution in other periods of the-
year. Simultaneous monitoring of other pollutants, closely correlated to MLAClevels in 
traffic-polluted environments, and including video recording of roadand traffic changes 
would be an asset.

P4.89 - SOCIAL AND ENVIRONMENTAL VULNERABILITY IN THE BRAZILIAN AMA-
ZON RIPARIAN COMMUNITIES EXPOSED TO BIOMASS BURNING.
poliANy RodRiGUeS; eliANe iGNotti

eSColA NACioNAl de SAUde públiCA; UNiVeRSidAde do eStAdo de mAto GRoSSo

polianyrodrigues@hotmail.com; eliane.ignotti@pq.cnpq.br

Introduction: The multiple causes related to exacerbation of diseasemakes the knowl-
edge of the socio-economic conditions of population veryimportant to understand the 
vulnerability that some social groups are exposed. Objective: To identify the mainso-
cioeconomic, demographic and health characteristics of children living in tworiparian 
communities (Cuniã and Belmont) of Rondônia State, in the southernBrazilian Amazon. 
Method: Weconducted a cross-sectional study through a survey to capture information-
regarding the characterization of the household, health conditions and familyhistory of 
exposure of the child and teenagers’s morbidity and assessment ofasthma. We evaluated 
the growth and development of the study population by Zscore, the prevalence of in-
testinal parasites, anemia and iron deficiency. Weused the chi- square test and Student’s 
t to evaluate the associations betweengroups. Results: The water uptake to48.8 % of 
households Belmont comes straight from the river, while in 57.5 % ofhouseholds of Cuniã 
water comes from shallow. The majority of people surveyeddo not use any type of home 
treatment for water. The main destination ofgarbage from both communities is burning. 
Cuniã has higher consumption of fishand fruits while Belmont has higher consumption of 
red meat. Between thechildren and teenagers of the study, about 2% are low weight and 
thinnessaccentuated, while 11% were overweight and 3% were obese. The diagnosis of-
intestinal parasites was positive in 38% of the population. The prevalence ofanemia was 
higher in the Cuniã community while iron deficiency was higher inBelmont. Conclusion: 
The communitieshave poor access to education and health, low income and limited san-
itation.Children and adolescents have a high prevalence of intestinal parasiticinfections 
and nutritional deficiencies coexist with overweight. It is relevantto invest in better living 
conditions of children as a strategy to improvehealth and reduce health disparities across 
the life course.



SCIENTIFIC PROGRAM

276

P4.90 - SPATIAL ANALYSIS OF THE RELATIONSHIP BETWEEN THE CARDIOVASCU-
LAR MORTALITY AND SOCIOECONOMIC VULNERABILITY IN THE METROPOLITAN 
AREA OF CUIABÁ RIVER VALE, MATO GROSSO, BRASIL, 2009-2011.
poliANy RodRiGUeS; eliANe iGNotti; SANdRA de SoUzA hACoN;
eSColA NACioNAl de SAUde públiCA;UNiVeRSidAde do eStAdo de mAto GRoSSo;fUNdAção oSwAl-
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Introduction: We can use mapping health problemsas diagnostic and planning tools in 
public health. Objective: To analyze the spatial distribution of mortality fromcardiovascu-
lar disease in subjects over 45 years old, living in the cities ofCuiabá and Várzea Grande 
from 2009 to 2011, and its relationship withsocioeconomic variables. Methods: Wecon-
ducted an ecological study with data from the Mato Grosso State HealthDepartment and 
the Brazilian Institute of Geography and Statistics. Wecalculated crude and standardized 
mortality rates from cardiovascular disease(CHD), acute myocardial infarction (AMI) and 
stroke for census area, sex andage group. It was analyzed using the global and local Mo-
ran autocorrelationcoefficient to identify critical areas for mortality rates. We evaluated 
thesocial vulnerability using the Local Socioeconomic Vulnerability Index (IVSL),devel-
oped with five agreed socioeconomic indicators. We did use the Spearmancorrelation 
test to measure the association between mortality and the IVSL. Results: We observed 
clusters of highmortality rates (577.56 to 1277.77 deaths/100 thousand inhabitants) in 
theEastern region from Várzea Grande and Southern region from Cuiabá. The socioeco-
nomic vulnerability of both towns canbe classified as median, however all administrative 
regions showed areas of high IVSL. The correlations between IVSL and standardized 
mortalityrates were low (rho<0.3), however the correlations were statisticallysignificant 
at level of 1%. The IVSL showed direct correlation with thestandardized mortality rates. 
The highest correlations were observed for DC(rho=0.243) and elderly age > 65 years 
(rho=0.208). Conclusion: Areas with high CHDmortality rates seem to be concentrated 
in areas of high socioeconomic vulnerabilityin both towns. We point out the Eastern Re-
gion from Várzea Grande andthe Southern region from Cuiabá as the most vulnerable 
areas and male andelderly are more susceptible for CHD mortality.

P4.91 - INFLUENCE OF CLIMATE VARIABILITY IN THE BLOOD PARAMETERS OF 
CHILDREN AND TEENEAGERS FROM BRAZILIAN AMAZON
poliANy RodRiGUeS; eliANe iGNotti

eSColA NACioNAl de SAUde públiCA; UNiVeRSidAde do eStAdo de mAto GRoSSo

polianyrodrigues@hotmail.com; eliane.ignotti@pq.cnpq.br

Introduction: In the Brazilian Amazon region, the smoke generated by biomassburning 
during the dry season has great impact on the health of exposedpopulations due to 
high concentrations of pollutants. Objective:To analyze the influence of climate varia-
bility in the blood parameters relatedto iron hemostasis, inflammation, and allergy in 
the Brazilian Amazon. Method:We conducted a cross-sectional study in schoolchildren 
from two ripariancommunities of Rondônia (Cuniã and Belmont), describing the behav-
ior ofhematocrit, hemoglobin, ferritin, serum iron, leukocytes, lymphocytes,eosinophil, 
C-reactive protein and Immunoglobulin E between dry and rainy seasons. Weused the 
chi-square and the prevalence ratio for the comparison of proportionsin both periods. 
We, also, used Student t test to compare means. Results:We observed statistically signif-
icant decreases in hemoglobin and hematocrit duringthe rainy season compared to the 
dry season. Theprevalence of anemia was around 4%, in the dry season, and 12%, in the 
rainyseason for the whole communities. Therewas 35% lower (- 0.9 CI 0.1%) probability 
of anemia in the dry season. Cuniã has higher prevalenceof anemia when compared to 
Belmont. Serumferritin concentration showed higher in the dry season, with an average-
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concentration of 48.5 ng/mL. Serum iron averages was 68.7 mcg/dL, in the dryseason, 
and 77.5 mcg/dL, in the rainy season. Theprevalence of iron deficiency was higher on 
dry season, with an average of 25.8%of abnormal values. The parameters of eosinophil, 
lymphocytes, leukocytes,C-reactive protein and Immunoglobulin E showed no seasonal 
differences. Conclusion:The hematological parameters of the red series and hemostasis 
of blood ironexhibited significant seasonal variation, which coincides with the region’s 
dryseason when, also, there is an increase of atmospheric pollutants derived from bio-
massburning. Theinflammation and allergy parameters used in this study were not suffi-
cientlysensitive for screening for subclinical effects related to seasonal biomass burning.

P4.92 - STUDY OF NOX AND SO2 POLLUTION FROM SHIPS ANCHORED IN THE 
PORT OF RIO DE JANEIRO AND THE IMPACT ON AIR QUALITY
RAqUel lUizA mAChAdo de pAUlA; heitoR eVANGeliStA dA SilVA; ClAUdiNei de SoUzA GUimARãeS;
fedeRAl UNiVeRSity of Rio de JANeiRo;UeRJ;fedeRAl UNiVeRSity of Rio de JANeiRo;
raqueldepaula@poli.ufrj.br;evangelista.uerj@gmail.com;claudinei@eq.ufrj.br;

The world seaborne trade hasincreased with risingrates in recent years, where the high 
rate of growth ofthe emerging economy isprimarily responsible for this growth. As a 
result ofincreased global trade,there is a corresponding increase in shipping and fuelde-
mand, hence an increaseof emissions of air pollutants generated. The rising petroleum 
and gas industryin  Brazil havelaunched the regionalmarine  logistic tosupport the set-
tling of newlyoperated platforms overthe Continental Shelf and at offshoresites. TheN-
ational Agency for Waterway Transportation portrayed thatbetween 2006 and2011 the 
Brazilian fleet of marine support expandedby around 87%. Supply vessels largely used 
haveahigh  demand of oil to make continued use of the propulsionengines,auxiliary en-
gines and boilers, which resultsin continuous emissionof pollutants, today consideredas 
oneof  the major polluter among other marinetransportation ways. Recent studies  esti-
mate thatapproximately  70%of ship emissions occur at 400 km from the coast, inaver-
age, indicatingthe significant impact of theseemissions to coastal populationsand eco-
systems. The main goal ofthis workis to provide an primarily estimate of theemissions of 
NOx and SO2from ships anchored inGuanabara Bay, andunderstand their relative contri-
bution in the context of theCity of Rio deJaneiro. From the calculation of NOx and SO2 
emissionof supply vessels, we simulated 24-hour scenario ofatmospheric concentration-
patterns in pollutant plumes around Guanabara Bay by  the use ofAERMOD software 
(Lakes Environment)  For each scenario we usedthe local meteorological batabase,the 
regional geomorphology, vesselpositioning and quantity based on the realtime marine 
traffic (available at: http://www.marinetraffic.com/pt/ais/home). Asexpected results, we 
intend s to comparetheoretical outputs with data from fixedmonitoring stations operat-
ed around theGuanabara Bay by INEA.

P4.93 - PARTICULATE MATTER IN SÃO PAULO: TRANSPORT OVER THE CITY IN THE 
WINTER MONTHS
ReGiNA mAURA de miRANdA; pedRo JoSé peRez mARtíNez

SChool of ARtS, SCieNCeS, ANd hUmANitieS, UNiVeRSity of São pAUlo; iNStitUte of AStRoNomy, 
GeophySiCS ANd AtmoSpheRiC SCieNCeS

remaura@usp.br; pedroperezmartinez@me.com

Particles are a commonpollutant and can lead to health problems which justify the ex-
haustive studiesconcerning mass concentration and composition of aerosols. São Paulo, 
capital of São Paulo State, with more than 19 millioninhabitants, 7 million vehicles, as well 



SCIENTIFIC PROGRAM

278

as the major industrial andtechnological park of the country, has high concentrations 
of air pollutants,especially in the winter. Air pollution, high building density, and a lack 
ofgreen areas, combined with the proliferation of asphalt and concrete surfaces,have 
resulted in urban heat island effects, and rainfall events of greaterintensity. São Paulo 
has an extensive air quality monitoring network, which hasshown that ozone levels often 
exceed the NAAQS (National Ambient Air Quality Standards) limits during spring and 
summer,and that concentrations of inhalable particles exceed the NAAQS limits mainly 
during the winter months, from June toAugust. For most urban areas in Brazil, vehicles 
are considered the principalsource of particles emitted to the atmosphere, 95% for São 
Paulo.The Environmental Company of São Paulo (CETESB) has amonitoring network 
with 39 stations aroundthe state, 20 in São Paulo city. In this study, particulate matter 
data (PM10and PM2.5) for eight stations distributed over the four regions ofthe city 
(North, South, East and West) were analyzed during the winter months of2013 in order to 
verify  the transportbetween the regions. Meteorological and air quality data were cor-
related. Relativehumidity was not very low during the period. In June precipitation was 
abovethe average of the last years and in August below the average, with tendency to-
thermal inversions. West and East regions presented the highest concentrations,related 
to transport from other regions, vehicular emission and worstdispersion conditions (East 
region). NAAQS limits for PM2.5 were exceeded. Winter time isalways dangerous con-
cerning air pollution. Government control policies arenecessary to reduce this problem.

P4.94 - OPERATIONAL AIR QUALITY FORECAST BASED ON VEHICULAR EMISSIONS 
INVENTORY FOR SOME METROPOLITAN AREAS OF SOUTHEASTERN BRAZIL
RitA yURi yNoUe; ANGel lidUViNo VARA VelA; SeRGio ibARRA eSpiNoSA; eNzo todeSCo; mARiA de 
fátimA ANdRAde;
UNiVeRSidAde de São pAUlo;UNiVeRSidAde de São pAUlo;UNiVeRSidAde de São pAUlo;UNiVeRSidAde 
de São pAUlo;UNiVeRSidAde de São pAUlo;
rita.ynoue@iag.usp.br;angel@model.iag.usp.br;sibarra@iag.usp.br;enzo.todesco@gmail.
com;maria.andrade@iag.usp.br;

Vehicularemissions are the main source of air pollutants in the Metropolitan Areas of 
SoutheasternBrazil. They are also a key ingredient in numerical modeling of air quality.
WRF-CHEM model is being run operationally providing air quality forecasts forthe Bra-
zilian States of Paraná, São Paulo, Rio de Janeiro and Minas Gerais since October2011. 
Meteorological initial and boundary conditions are given by the 12 UTCGlobal Forecast 
System (GFS) 0.5o x 0.5o horizontalresolution model. Vehicular, biogenic, soil dust, 
and sea-salt emissions areconsidered. For the vehicular emissions, we used information 
provided by theLocal Environmental Protection Agency (Companhia de Tecnologiade 
Saneamento Ambiental – CETESB), Traffic Engineering Company (CET),Laboratório 
de Processos Atmosféricos (LAPAt-IAG-USP), and National Departmentof Transit (DE-
NATRAN).  Horizontal emissions were spatially distributedusing total road length (from 
OpenStreetMap) as a proxy. Measurements inside roadtraffic tunnels of gaseous and 
particulate compounds were used to computeemission factors and of vehicular counts 
were used for the temporal emissionsdiurnal variation. WRF-CHEM model version 3.2.1 is 
run with a horizontal gridof 9 km x 9 km, from 19 to 28oS and 39 to 51oW. Thechemical 
mechanism and aerosol modules chosen were CBMZ and MOSAIC (using 4sectional aer-
osol bins). Forecasts are made for a period of 84 hours and areavailable to the public at 
the internet site: http://www.lapat.iag.usp.br/aerossol/wrf9/index.php.
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P4.95 - CHARACTERIZATION OF NOCTURNAL AEROSOL FORMATION IN HOUSTON 
DURING DISCOVER-AQ
RobeRt GRiffiN; h. williAm wAllACe; yU JUN leoNG; bASAk kARAkURt CeVik; mAdeliNe CAmp; 
JAmeS flyNN; bARRy lefeR

RiCe UNiVeRSity; RiCe UNiVeRSity; RiCe UNiVeRSity; RiCe UNiVeRSity; RiCe UNiVeRSity; UNiVeRSity of 
hoUStoN; UNiVeRSity of hoUStoN

rob.griffin@rice.edu; wwallaceiv@gmail.com; yl51@rice.edu; bk4@rice.edu; maddie.
camp@rice.edu; jhflynn@uh.edu; blefer@uh.edu

An Aerodyne High-Resolution Time-of-Flight Aerosol Mass Spectrometer was deployed 
aboard a mobile laboratory during the NASA DISCOVER-AQ mission in Houston, Texas 
during September 2013 and during several shorter periods through late 2013 and early 
2014.  Additional measurements included black carbon using an aethalometer, relevant 
trace gases including ozone (O3), nitrogen oxides (NOx), sulfur dioxide, volatile organic 
compounds (VOCs), and carbon monoxide (CO), and meteorological parameters.  Based 
on previous (2006) observations in Houston of a local nocturnal peak in the CO-scaled 
diurnal profile of thes ampled sub-micron oxidized organic particulate matter, analysis 
focused on characterization of nighttime aerosol in this study.  This focus also was moti-
vated by enhanced organic aerosol loadings at night during more polluted periods within 
the DISCOVER-AQ timeframe.  The nocturnal organic aerosol during such periods was 
characterized spectrally by a small relative degree of oxidation of the organic material 
(based on the relative contributions of the signals of mass-to-charge ratio (m/z) 44 and 
m/z 43).  The material also displayed an enhanced ratio of the signal of m/z 30 to that of 
m/z 46, from which it can be inferred that the aerosol is influenced strongly by organic 
nitrates.  Estimates indicate that organic nitrates comprised approximately 25% of the 
organic aerosol during periods of enhanced organic aerosol at night.  Estimates of the 
rate of formation of nitrate radical, which is expected to be large due to the high levels 
of NOx and O3 in the Houston atmosphere, correlate with increases in organic aerosol 
loading, implying that nitrate radical oxidation of VOCs followed by phase partitioning 
of the resulting products is responsible for the local increases in particulate mass con-
centration.  Analyses from measurements made near primary aerosol sources also will 
be highlighted.

P4.96 - BACKGROUND OZONE IN THE LOWER FREE TROPOSPHERE OVER CEN-
TRAL CHILE.
RodRiGo J. SeGUel; RobeRto RoNdANelli;
tRAde ANd iNteRNAtioNAl AdViSoRy SAGU;depARtmeNt of GeophySiCS, UNiVeRSity of Chile.;
roseguel@icloud.com;ronda@dgf.uchile.cl;

Photochemical campaignsconducted in Central Valleys of Chile show several common 
features occurring inothers regions of the world associated with the interactions of com-
plexterrains and meteorological conditions, such as, convergence zones for ozone, layer-
sof aged pollutant aloft, ozone recirculation, etc. Nevertheless, the data doesnot suggest 
that the stratospheric influx can increase the surface ozone leveland cause exceedances 
of the 8-h ozone standard as has been found in thenorthern hemisphere.

In this regards, Marchigue, arural town with minimal influence from local anthropogenic 
emissions, locatedapproximately 38 km east of the Pacific Ocean (34º 23’ S, 71º 36’, 140 
m asl),has been selected to examine firstly the ozone free tropospheric background-
concentration, and secondly the possible variations during the evolution ofsubtropical 
tropopause breaks. In this site, surface levels of ozone rarelysurpassed 30 ppbv, due to 
the lack of emission sources and to the consistentonshore sea breezes.

Vertical profiles of ozonewere measured using the electrochemical concentration cell 
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type (Model 6A ECC).Three preliminary ozonesondes were launched with burst altitudes 
in the rangeof 30-35 km. Over the convective boundary layer, between 2.5-5.0 km, ozon-
eranged from 25-45 ppbv and averaged 34±5 ppbv. Now, inthe early winter, ten ozone-
sondes will be launched from the MarchigueMonitoring Station to describe the vertical 
profile of ozone during the passageof a deep trough as part of a 4-year effort for char-
acterizing theStratospheric-tropospheric transport.

P4.97 - THE RATIO BETWEEN VOC AND NOX IN THE METROPOLITAN AREA OF SÃO 
PAULO AND THE OZONE FORMATION.
RUbeNS fAbio peReiRA; mARiA de fAtimA ANdRAde

UNiVeRSidAde de São pAUlo-USp; UNiVeRSity of SAo pAUlo

totaltristania@yahoo.com.br; mftandra@model.iag.usp.br

The Metropolitan Area of São Paulo, composed of39 municipalities, with a population of 
20 820 093 inhabitants according to IBGE (InstitutoBrasileiro de Geografia e Estatística) 
suffers with air pollution problems dueto the high concentration of ozone and particles 
in its atmosphere. Theprecursors of the ozone, NOx and Volatile Organic Compounds are 
emitted by thelight and heavy-duty fleet. There are a mixture of unconventional fuels li-
kegasohol (gasoline with 22-25% ethanol), hydrated ethanol and diesel for thebusses and 
trucks. According to the Environmental Agency of São Paulo (CETESB),the vehicles are 
responsible for the emission of 97% of CO, 77% of HC, 80% ofNOx, 37% of SOx and 40% 
of Particulate Matter. The fleet is composed of morethan 7 million vehicles, comprising 
49% of all the São Paulo State.

In order tostudy the ozone formation related to the emission of its precursors, the LAP-
At(Laboratorio de Analise dos Processos Atmosfericos) is measuring continuously with-
THERMO monitors, total HC and HCNM, NOx (NO and NO2) and Ozone, in a site inthe 
main campus of the University of São Paulo. Monitoring data from October15th to No-
vember 21 is presented as a previous analysis of the behavior of thecompounds.

The averageconcentration of hourly data for Ozone was (24,361 ± 16,521 ppb), HC e 
HCNM (0,2196± 0,2431 ppmC) and NOx (21,478 ± 16,569ppm). The meteorology was 
characterizedby a period with temperatures varying from 17,0°C to 33,5°C, with 16 days 
withoccurrence of precipitation. The ratios of VOC and NOx for the period from 7 to9 
am were used to relate the emission inventories to ambient data. This ratiowas also con-
sidered in the classification of the area as a VOC or NOx-limitedatmosphere. The values 
ranged from 0,02 to 49,8 and the average ratio was 4,59.This values are different from 
previous analysis performed before 2005, whenmeasurements of HC were available.

P4.98 - GRIPS – GEOSTATIONARY REMOTE INFRARED POLLUTION SOUNDER
RyAN SpACkmAN; RUSSell diCkeRSoN; mARk SChoebeRl; hAl bloom; lARRy GoRdley; mARtiN 
mChUGh; ChAd fiSh;
SCieNCe ANd teChNoloGy CoRpoRAtioN (StC);UNiVeRSity of mARylANd ColleGe pARk;SCieNCe ANd 
teChNoloGy CoRpoRAtioN (StC);SCieNCe ANd teChNoloGy CoRpoRAtioN (StC);GAtS, iNC.;GAtS, 
iNC.;SpACe dyNAmiCS lAboRAtoRy;
ryan.spackman@noaa.gov;russ@atmos.umd.edu;mark.schoeberl@mac.com;bloom@
stcnet.com;l.l.gordley@gats.com;m.j.mchugh@gats-inc.com;chad.fish@sdl.usu.edu;

Air quality and climate change are the most pressing global environmental issues of the 
twenty-first century.  Despite decades of research, the sources and sinks of key green-
house gases and other pollutants remain uncertain making atmospheric composition 
predictions difficult.  The Geostationary Remote Infrared Pollution Sounder (GRIPS) will 
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make high-precision, high-sensitivity measurements of carbon dioxide (CO2), carbon 
monoxide (CO), and methane (CH4) from geostationary orbit.  From this observation 
vantage point, GRIPS can quantify the sources, net fluxes, and diurnal cycles of these 
gases on local and regional scales, for example over East Asia, the Americas, or Europe.  
GRIPS employs gas-filter correlation radiometry (GFCR) and uses the target gases them-
selves in place of dispersive elements to achieve outstanding throughput, sensitivity,and 
specificity.  Since it detects a combination of solar reflected and thermal infrared, GRIPS 
will be able to provide boundary layer, mid tropospheric, and total column concentra-
tions of CO, CO2, and CH4.  When flown simultaneously with a UV/VIS spectrometer that 
measures trace reactive gases such as ozone (O3), nitrogen dioxide (NO2), and sulfur di-
oxide (SO2), the combination offers powerful fingerprinting capability to distinguish and 
quantify diverse pollution sources such as from biomass burning, electricity generation, 
and mobile sources.  An airborne prototype of the GRIPS instrument, called AirGRIPS, 
was flown recently for a technology demonstration study.  Additional aircraft campaigns 
are planned for AirGRIPS over the next year.

P4.99 - AIR POLLUTION EFFECTS ON MORTALITY - SINERGYC AND ISOLATED EF-
FECTS USING TIME-SERIES AND CASE-CROSSOVER ANALYSIS
SAmyA de lARA liNS de ARAUJo piNheiRo; pAUlo hiláRio NASCimeNto SAldiVA; Joel SChwARtz; 
ANtoNellA zANobetti

SChool of mediCiNe - UNiVeRSity of SAo pAUlo; UNiVeRSidAde de São pAUlo; hARVARd SChool of 
pUbliC heAlth; hARVARd SChool of pUbliC heAlth

samya@usp.br; pepino@usp.br; joel@hsph.harvard.edu; azanobet@hsph.harvard.edu

Exposure to air pollution and weather conditions occurs simultaneously, therefore, in 
addition to the isolated effect, factors interactions and modification effects are key is-
sue. The present study characterized the effect of air pollution,isolated and synergis-
tic effects, on mortality, from secondary data. Three methods were applied to evaluate 
the association of average daily concentration of pollutants (PM10, NO2,O3) on mortal-
ity caused by cardiovascular and respiratory diseases in the city of Sao Paulo - Brazil, 
from 1998 to 2008 . We compared the estimates of relative risk produced in several 
case-crossover approaches,time-stratified bidirectional and matched by the confound-
ing factor, i.e.average temperature, to the results of a traditional time-series analysis. 
The risk factors synergistic effect was evaluated by the graphical interpretation of re-
sponse surfaces generated by bivariate models. No statistical differences were observed 
between the results from the case-crossover and time-series analyses .The relative risk 
percent changes for cardiovascular mortality associated with an increase of 10µg/m3 in 
the 24-h average concentrations of PM10 and NO2 are,respectively, 0.85% (0.45-1.25) 
and 0.26% (0.04-0.48). The percentage increase in the risk of respiratory mortality was 
1.60 (0.74-2.46) and 1.29%(0.46-2.12), respectively, for PM10 and O3. The case-crossover 
analyses confirmed that the positive association parameterized for pollutants is unlikely 
to be caused by confounding by temperature in time-series analysis. The simultaneous 
exposure to several levels of environmental factors, such as temperature and air pollu-
tion, may represent conditions as harmful as the predicted to extreme concentrations, 
due to the combined effect.
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P4.100 - UNCERTAINTY OF AN ARTIFICIAL NEURAL NETWORK MODEL FOR THE 
PREDICTION OF PM10 CONCENTRATION
SebAStiáN CeSAR diez; mARCelo feRReyRA; ediSoN yeSid oRtíz dURáN; AlexANdeR RiNCóN; JAVieR 
bRitCh; NeStoR RoJAS;
UNiVeRSidAd teCNoloGiCA NACioNAl - fACUltAd ReGioNAl CóRdobA;CiqA, UtN-fRC;UNiVeRSidAd 
NACioNAl de ColombiA;UNiVeRSidAd NACioNAl de ColombiA;CiqA, UtN-fRC;UNiVeRSidAd NA-
CioNAl de ColombiA;
sebastian_diez@hotmail.com;ciqa@ciqa.com.ar;eyortizd@unal.edu.co;marinconp@unal.
edu.co;siqa@quimica.frc.utn.edu.ar;nyrojasr@gmail.com;

Quality of life in urbanareas, especially in densely populated and industrialized areas is 
stronglyinfluenced by air quality. In these areas, predictive tools are needed to takepre-
ventive measures against potentially high pollution episodes. Air qualitymodels are one 
of the most used tools for this purpose, since they are usefulto estimate pollutant con-
centrations and identify the causes of exceedance ofair quality standards. As the com-
plexity of the analyzed situation increases,the need for data becomes critical and, at the 
same time, understanding causalrelationships becomes difficult. Therefore, determinis-
tic models tend to fail,and other kind of approach, such as statistical models, is needed. 
ArtificialNeural Networks (ANN), one of such techniques, have the advantage ofapprox-
imating, with an acceptable degree of accuracy, highly nonlinearfunctions, without re-
quiring prior knowledge about the nature of therelationship between input and output 
variables. In this work, the uncertaintyin the 24-hr ahead PM10 forecast for the city of 
Bogotá is analyzed. From the14 automatic stations that measure and record air pollutant 
concentrations, the“Puente Aranda” station was selected, since it is in one of the Bo-
gotá’s mostpolluted areas and also because it has a robust database (percentage of val-
iddate over 75%) for the period under review (2009-2013). For this study case,the train-
ing and validation of ANN used wind speed, ambient temperature,atmospheric pressure, 
rainfall and relative humidity as input nodes. The outputneuron was PM10 concentration. 
To propagate the uncertainty in the network, eachinput variable was disturbed by ap-
plying the Monte Carlo method, based on itsuncertainty distribution. To assess the pre-
dictive ability of the ANN, the DeterminationCoefficient, the Index of Agreement and the 
Mean Square Error were calculated.As a result, it was found that the variable of greatest 
weight over the networkarchitecture was wind speed, followed by relative humidity and 
ambienttemperature.

P4.101 - MULTIPLE LINEAR REGRESION AND PRINCIPAL COMPONENT ANALYSIS 
FOR PM10 PREDICTION IN BOGOTÁ
SebAStiáN CeSAR diez; ediSoN yeSid oRtíz dURáN; AlexANdeR RiNCóN péRez; JAVieR bRitCh; NéStoR 
yeSid RoJAS RoA

UNiVeRSidAd teCNoloGiCA NACioNAl - fACUltAd ReGioNAl CóRdobA; UNiVeRSidAd NACioNAl de Co-
lombiA; UNiVeRSidAd NACioNAl de ColombiA; UNiVeRSidAd teCNoloGiCA NACioNAl - fACUltAd Re-
GioNAl CóRdobA; NAtioNAl  UNiVeRSity of ColombiA

sebastian_diez@hotmail.com; eyortizd@unal.edu.co; alexrinconp@gmail.com; javi-
erbritch@hotmail.com; nyrojasr@unal.edu.co

Quality of life in urbanareas, especially in densely populated and industrialized areas is 
stronglyinfluenced by air quality. In these areas, predictive tools are needed to takepre-
ventive measures against potentially high pollution episodes. Air qualitymodels are one 
of the most used tools for this purpose, since they are usefulto estimate pollutant con-
centrations and identify the causes of exceedance ofair quality standards. As the com-
plexity of the analyzed situation increases,the need for data becomes critical and, at the 
same time, understanding causalrelationships becomes difficult. Therefore, deterministic 
models tend to fail,and other kind of approach, such as statistical models, is needed. 
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One of the optionsin the statistical approach is the Multiple Linear Regression (MLR) 
technique,which has the capacity to estimate the relationships between independent-
variables through a linear correspondence. However, when there is multi-co-linearity,the 
estimation of regression coefficients becomes uncertain. To overcome thislimitation, the 
Principal Component Analysis (PCA) technique can be used, whichreduces the number 
of variables and, therefore, the computational cost. In thispaper, a predictive analysis 
(24 hr ahead) on the PM10 concentration using MLRand ACP techniques over the city of 
Bogotá is presented. PM10 was chosen becauseof its impacts on human health and its 
frequent exceedance of air qualitystandards. The potentially explanatory variables were 
wind speed, ambienttemperature, solar radiation, precipitation, atmospheric pressure 
and relativehumidity. From the 14 automatic stations that measure and record air pollut-
antconcentrations, the “Puente Aranda” station was selected because it is locatedin one 
of Bogotá’s most polluted areas, and also because it has a robust database(percentage 
of valid data over 75%) for the period under review (2009-2013). Asa result, it was found 
that ambient temperature, humidity and rainfall were significantexplanatory variables. 
The application of Principal Component Analysis improvedthe performance of the RLM 
model almost by 10%, the dry season being the periodthat showed the best fit.

Keywords: MultipleLinear Regression, Principal Component Analysis, PM10.

P4.102 - MONTE CARLO 2D FOR THE ANALYSIS OF VARIABILITY AND UNCERTAIN-
TY IN PM10 DISPERSION MODELING
SebAStiáN CeSAR diez; JAVieR bRitCh; JAVieR bRitCh;
UNiVeRSidAd teCNoloGiCA NACioNAl - fACUltAd ReGioNAl CóRdobA;CiqA, UtN-fRC;UNiVeRSidAd 
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sebastian_diez@hotmail.com;siqa@quimica.frc.utn.edu.ar;javierbritch@hotmail.com;

Variability is true heterogeneity or diversity within a population which cannotbe reduced 
or eliminated by more or better determinations. However, uncertaintyis ignorance about 
poor or insufficiently characterized phenomenon, but can bereduced by collecting more 
data and of higher quality. The objective of thiswork is to estimate the variability and 
uncertainty in the estimation of PM10concentration caused by the emissions of 8 point 
sources, located in a cementcomplex located 20km away from Córdoba (Argentina), 
considering the variabilityand uncertainty of the input variables to the dispersion model. 
The considered inputswere (i) meteorological variables: wind speed and direction, at-
mosphericstability and ambient temperature and (ii) emission variables: emission rate, 
outletgas velocity and temperature. It was developed a routine which uses the ISC-ST 
(IndustrialSource Complex – Short Term) model dispersion algorithms and the two-di-
mensionalMonte Carlo methodology (2D MC). This approach, unlike the one-dimension-
al MC,variability and uncertainty distributions are sampled separately in eachsimulation, 
so that the variability and uncertainty in the outcome can beevaluated separately. With 
105 iterations for variability and 104for uncertainty, it was estimated the PM10 concen-
trations distribution for the maximallyexposed individual resident (MEIR), previously 
characterized with ISC-ST model,showing that the uncertainty in the direction and wind 
speed are the most influentialover the estimates of PM10 concentration. The concen-
trations distribution shows,with 90% confidence that the median and 95 percentile are 
below the WHO guidelines.

Keywords: Uncertainty,Variability, Monte Carlo 2D, PM10.
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P4.103 - GEOCHEMICAL CHARACTERISATION AND HEALTH IMPLICATIONS OF AT-
MOSPHERIC ASBESTOS PARTICLES
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Asbestos is worldwide recognized as a public healthproblem due to its carcinogenic 
potential and for this reason many countrieshave banned their industrial processing and 
usage. Many localized communitiesworldwide are continuously exposed to Naturally Oc-
curring Asbestos (NOA), inareas for which the potential health hazard is still unknown. 
Chemical characteristics and composition of atmospheric aerosols (bulk, size-segregat-
ed and single particle) were assessed in a specific exposure area of Piên, Paraná State, 
Southern Brazil, where a large amount of ultramafic rocks (NOA,bearing serpentinite 
belts and their associated soils) have been used for decades as road paving in rural areas, 
without awareness of their adverse environmental impact. Inhalable particulate matter 
was continuously collected at two sites(Crispins’ Meadow and Maias’ Meadow) over the 
most traffic demanding countryside road during two-week-long sampling campaigns. 
The elemental composition of individual particles and bulk PM was analyzed by means of 
electron probe microanalysis and energy-dispersive X-ray fluorescence, respectively. A 
large number of the analyzed single particles (~700), were identified as the microfibrillar 
morphology, consistent with the mineral chrysotile (white asbestos). A lung deposition 
model estimated the deposition of asbestos atvarious parts of the human respiratory 
airways. Calculations revealed that most particles gather in the extrathoracic region. Due 
to the occurrence of inhalable suspended chrysotile near local roads and the long-term 
exposure, it can apparently trigger an increased risk of lung cancer development in the 
population of the studied region. This finding indicates that NOA should be recognized 
and treated as a large-scale environmental health problem, which affects the life-quality 
and health of the population in developing as well as developed countries. Government 
authorities need to take geological factors into account to reduce the likelihood of un-
planned disturbance of environments containing natural asbestos-bearing materials.

P4.104 - HEALTHY ENVIRONMENT - AIR QUALITY ASSESSMENT OF INDOOR BRA-
ZILIANS ELEMENTARY SCHOOLS NEARBY PETROCHEMICAL INDUSTRY
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SARAh limA pARAloVo; GUilheRme CARdoSo boRillo; Cybelli G. GReGóRio bARboSA; mANoelA 
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sjrgoncalves@hotmail.com;rhmgodoi@ufpr.br;aflgodoi@ufpr.br;sarah_paralovo@hot-
mail.com;guilherme.borillo@gmail.com;cybelli.barbosa@gmail.com;manoarantes@hot-
mail.com;nelson.rosario@ufpr.br;ciyama@ufpr.br;S.Potgieter@mmu.ac.uk;

Air pollution has been framed as a basic requirement in environmental analysis of indoor 
and outdoor environments, given its steady increase in recent times. The mitigation of 
pollution released to the environment originating from the industrial sector has been the 
aim of all policy-makers and its importance is evident if the adverse health effects on 
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the world population are considered. Although this concern is controversial, petroleum 
refinery has been linked to some adverse health effects for people living nearby. Apart 
from home, school is the most important indoor environment for children and there is 
increasing concern about the school environment and its impact on health, also in de-
veloping countries where the prevalence of pollution is higher. As most of the children 
spend more than 40% of their time in schools, it is critical to evaluate the pollution level 
in such environment. In the metropolitan region of Curitiba, South Brazil, five schools 
nearby industries and highways with high density traffic, were selected to character-
ize the aerosol and gaseous compounds indoor and outdoor of the classrooms, during 
2009-2011. Size segregated aerosol samples were collected for analyses of bulk and sin-
gle particle elemental profiles.They were analyzed by electron probe x-ray micro-anal-
ysis (EPXMA), and by energy-dispersive x-ray fluorescence (EDXRF), to investigate the 
elemental composition of individual particles and bulk samples. The concentrations of 
benzene, toluene, ethylbenzene, and the isomers of xylenes (BTEX); NO2; SO2;acetic 
acid; and formic acid were assessed indoor and outdoor using passive diffusion tubes. 
BTEX were analyzed by GC-MS and other collected gasses by ion chromatography. In-
dividual exposition of BTEX was assessed by personal passive diffusion tubes. Results 
were interpreted separately and as a whole with the specific aim of identifying com-
pounds that could affect the health of the scholars. The results shows the high exposure 
to particulatematter and gaseous from the highways of motor vehicles and industrial 
plants, indicatingthe anthropogenic sources near to schools. So, one can conjecture that 
theseaerosols may be a cause of the sources/potentiating respiratory disease in somes-
tudents of the schools.

P4.105 - TOP DOWN ESTIMATES OF BLACK CARBON EMISSIONS IN THE KATHMAN-
DU VALLEY
SeUNGkyU k. hoNG; RokJiN J. pARk

SeoUl NAtioNAl UNiVeRSity; SeoUl NAtioNAl UNiVeRSity

starringsky@snu.ac.kr; rjpark@snu.ac.kr

Observations in the Kathmandu valley show very high black carbon (BC) concentra-
tions of 5.0-30.6 ug m-3 during the Sustainable Atmosphere for the Kathmandu valley 
(SusKat) campaign. To investigate factors contributing to this high value of BC during 
the campaign and further estimate the radiative effect of BC in the atmosphere and in 
snow, we conduct regional chemistry transport model simulations using the Community 
Multiscale Air Quality model (CMAQ) driven by meteorology from the Weather Research 
and Forecasting (WRF) model. In the CMAQ simulation, we use the latest global MOSAIC 
emission inventory with 0.1x0.1° horizontal resolution from the Hemispheric Transport of 
Air Pollution version 2. We downscale the global emissions for use on the regional CMAQ 
domain with 27 km resolution and further redistribute emissions based on the land use 
data for the nested domain with 1 km resolution for the Kathmandu valley. We conduct 
model simulations for 23 December 2012 – 10 January 2013 and evaluate the model by 
comparing with the observations during the campaign. Our comparison shows that the 
model significantly underestimates the observations by a factor of six in the Kathman-
du valley, although the model successfully reproduces background observations at the 
NCO-P site, indicating that local BC emissions in Kathmandu might be too low in the lat-
est global emission inventory. We apply the factor from the comparison to the a priori BC 
emission for Kathmandu and yield the a posteriori emission of 1.17 Gg C yr-1 with which 
the model results in much improved agreement with the observations.
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P4.106 - CHEMICAL COMPOSITIONS OF AEROSOLS IN URBAN AND RURAL AREAS 
OF THREE TAIWANESE CITIES
Shih-ChUN lUNG;
ACAdemiA SiNiCA;
sclung@rcec.sinica.edu.tw;
SC Candice Lung1,2, JP Chen2, Charles CK Chou1, WN Chen1, PH Lin2
1Research Center for Environmental Changes, Academia Sinica, Taipei, Taiwan
2Department of Atmospheric Sciences, National Taiwan University, Taipei, Taiwan

Taiwanese cities have certain distinct features such as high population density and 
dense traffic/commercial/industrial pollution sources. Concentrated air pollutants affect 
regional climate as well as human health. We conducted a study to assess the differ-
ences in aerosol compositions between urban and rural areas in three Taiwanese cities 
in summer and winter times. The particulate interests are in the compositions of PM2.5 
which is classified as human carcinogen.

Intensive sampling and monitoring campaigns were conducted during summer/winter of 
2010-2013 in the largest city in the northern, central, and southern Taiwan, i.e. Taipei, Ta-
ichung, and Kaohsiung, respectively. Meteorological parameters and the size of aerosols 
were monitored for 10-14 days. PM2.5 and PM10 samples were collected during 12-hour 
periods in daytime (8am-8pm) and nighttime (8pm-8am). Major aerosol compositions 
were analyzed including sulfate, nitrate, ammonium, organic carbon (OC), and elemen-
tal carbon (EC). Polycyclic aromatic hydrocarbons and water-soluble organic carbon 
(WSOC) were analyzed for part of the aerosol samples.

The results showed that the highest PM2.5 concentrations (110±31.1µg/m3) occurred in 
the winter time in the rural areas of the southern Taiwan. Sulfate concentrations were 
also higher in the rural area (15.6±6.4µg/m3) than in the city (10.9±4.6µg/m3). Heavy 
industrial pollution, stagnant meteorological conditions, and lower boundary layers were 
the main reasons. In addition, in the summer time in the most populated city, Taipei, 
PM2.5 levels were higher in the rural area (29.0±23.1µg/m3) than in the urban areas 
(20.5±7.2µg/m3). Pollution transport, biogenic emissions, and potential biogenic-an-
thropogenic interactions may be the major reason. More data in aerosol compositions 
will be presented in the conference.
Keywords : organic aerosols, urban pollution, biogenic-anthropogenic interaction 

P4.107 - ESTIMATING THE NOX LIFETIME FROM SPACE: CAN WE INFER PLUME CHEM-
ISTRY FROM SATELLITE OBSERVATIONS?
SteffeN beiRle; fei liU; qiANG zhANG; thomAS wAGNeR

mpi Chemie mAiNz, GeRmANy; SChool of eNViRoNmeNt, tSiNGhUA UNiVeRSity; tSiNGhUA UNiVeRSity, 
CeNteR foR eARth SyStem SCieNCe; mAx-plANCk iNStitUte foR ChemiStRy

steffen.beirle@mpic.de; fei-liu10@mails.tsinghua.edu.cn; qiangzhang@tsinghua.edu.cn; 
ywang@aiofm.ac.cn

Satellite observations providevaluable information on sources, transport, and fate of NO2.

For strong and isolated sources, likethe Saudi-Arabian capital Riyadh, it has been demon-
strated that the mean NOxlifetime and emissions can be quantified from the analysis of 
satelliteobservations of the NO2 downwind plume. Distinct outflow patternswere con-
structed by sorting the satellite observations according to winddirection, and the anal-
ysis of Megacity emissions is made possible by the goodspatial resolution of the Ozone 
Monitoring Instrument OMI.

Here we present strategies foradopting this method to more complex situations, like 
multiple interferingsources (cities, power plants) within some hundred km, and discuss 
thepotential and limits for the estimation of NOx emission rates fromspace.
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In addition, indications for a changing chemistry(i.e. the instantaneous NOx lifetime) 
within the plume movingdownwind are investigated.

P4.108 - AMBIENT AIR POLLUTION AND EMISSIONS MEASUREMENTS FROM DO-
MESTIC SOLID FUEL (COAL) COMBUSTION IN MPUMALANGA, SOUTH AFRICA.
StUARt piketh; Roelof petRUS bURGeR; ChRiStiAAN pAUw;
NoRth-weSt UNiVeRSity;NoRth-weSt UNiVeRSity, SoUth AfRiCA;NoVA iNStitUte;
stuartpiketh@gmail.com;burger.roelof@nwu.ac.za;christiaan.pauw@nova.org.za;

South Africa is currently in the process of implementing the National Environmental 
Management: Air Quality Act of 2004.  Although the focus in the new act is on the am-
bient environment, managing emissions at the source remains the most effective man-
ner to reduce the amount of air pollution.  Exposure to ambient particulate matter is 
currently the single biggest challenge to the authorities. Emissions calculations reveal 
that scheduled industries contribute the biggest fraction of particulate matter to the 
atmosphere on an annual basis.  This, however, is misleading in that if the exposure frac-
tion is taken into account, particulate emissions from domestic fuel burning in townships 
represent by far the highest health risk to the population.  Measurements of air pollu-
tion and emissions in a small township, Kwadela in Mpumalalnga, have been conducted 
during the austral winter (2013 and 2014) and austral summer (2014). Ambient concen-
trations of PM10, PM2.5 and black carbon have been measured using a BAM and E-bam 
sampler respectively.  Indoor concentrations of respirable PM (less than 4 µm) have been 
measured using a four TSI Dusttrak 8520 instruments, and exposure to respirable PM 
has been measured using TSI SIDEPACK AM510 instruments.  In addition data from the 
various particulate monitors have been verified by taking gravimetric samples during 
the winter of 2014.  AMbient and indoor concentrations of Pm are closely linked to the 
burning habits of the township residents.  The indoor respirable PM levels show similar 
diurnal trends to the ambient measurements except that the concentrations are as much 
as a factor of 10 higher.   Personal exposure data during the daytime show that individu-
als living in Kwadela are exposed to high PM levels throughout the day.

P4.109 - OBSERVATIONS OF HYDROCARBONS OVER THE CENTRAL HIMALAYAS 
AND THE INDO-GANGETIC PLAIN: SEASONAL VARIATIONS AND RELATION WITH 
OZONE CHEMISTRY
t SARANGi; NAReNdRA oJhA; RAJeSh kUmAR; S VeNkAtARAmANi; ShyAm lAl

ARieS; mAx plANCk iNStitUte foR ChemiStRy; NCAR; phySiCAl ReSeARCh lAboRAtoRy; phySiCAl 
ReSeARCh lAboRAtoRy

tapaswini.sarangi@gmail.com; ojha.aries@gmail.com; rkumar@ucar.edu; venkat@prl.
res.in; shyam@prl.res.in

Methaneand Non-Methane Hydrocarbons (NMHCs) play vital roles as the precursors 
of keysecondary pollutants such as ozone and secondary organic aerosols influencing 
theair quality and climate. Despite of this, in situ measurements of hydrocarbonsare 
very limited over the northern Indian region including the denselypopulated and pol-
luted Indo-Gangetic Plain (IGP). In light of this, first 3-yearobservations (2009-2011) of 
CH4 and light (C2-C5)NMHCs are analyzed from a regional representative site Nainital 
(29.40N,79.40E, 1958 m) in the central Himalayas and two nearby sites in theIGP.

Seasonalvariation in Methane shows a maximum (~ 1.89 ppmv) during the late autumn/
earlywinter, while it decreases towards spring and attains minimum (~1.79 ppmv)dur-
ing summer-monsoon at Nainital. The seasonal variations in NMHCs are similarto that 
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in methane. The seasonal variations in NMHCs are not very pronounced overthe IGP 
however the levels are higher by a factor of ~1.5 as compared to thoseover the central 
Himalayas. The accumulation of pollutants and transport fromnorthwest is suggested 
to drive the observed autumn-winter maximum whilesummer-monsoon minimum is at-
tributed to the arrival of marine air mass. Theethane/propane and i-butane/n-butane ra-
tios indicate the influence from biomassburning, LPG and natural gas during spring and 
autumn at Nainital. The C2H2/COratio, indicator of photochemical age of the air mass, 
are estimated to be 0.5,0.95, 0.06 and 1.68 pptv/ppbv at Nainital during winter, spring, 
summer andautumn respectively. This suggests that the site receives well aged air mass-
es duringwinter and summer while the site is influenced by moderately fresh emissions 
duringspring and autumn. Relatively poorer correlations of CO with ethane and pro-
paneindicate that vehicular exhaust emissions are not the dominant sources atNainital. 
These observations have also been compared with a high altitude sitein the western India 
and several remote global high altitude sites. A chemicalbox model (NCAR Master Mech-
anism) is being used to understand the contributionof NMHCs in ozone photochemistry 
at Nainital. More detailed discussion will bemade during the presentation.

P4.110 - ON THE SOURCES OF NITROUS ACID IN A POLLUTED SUBTROPICAL ENVI-
RONMENT: OVERVIEW OF RESULTS FROM THREE SITES IN HONG KONG
tAo wANG; zheNG xU; qiAozhi zhA; JUeqi wU; likUN xUe; mUCh yeUNG; SheNGzheN zhoU; Ste-
VeN pooN; peteR loUie; CoNNie lUk;
the hoNG koNG polyteChNiC UNiVeRSity;the hoNG koNG polyteChNiC UNiVeRSity;the hoNG koNG 
polyteChNiC UNiVeRSity;the hoNG koNG polyteChNiC UNiVeRSity;the hoNG koNG polyteChNiC 
UNiVeRSity;the hoNG koNG polyteChNiC UNiVeRSity;the hoNG koNG polyteChNiC UNiVeRS

cetwang@polyu.edu.hk;xuzheng216@hotmail.com;calamitycha@gmail.com;jackie.
wu08@gmail.com;xuelikun@gmail.com;much040488@yahoo.com.hk;zszking@126.
com;steven.poon@polyu.edu.hk;plouie@epd.gov.hk;connieluk@epd.gov.hk;

Nitrous acid (HONO) plays an important role in the chemistry of polluted atmosphere, 
but its sources in different environments are not well understood. Here we give an over-
view of recent measurements of HONO at three sites (one sub-urban, one coastal back-
ground, and one mountain top) in Hong Kong which is situated on the South China 
coast.  The data are examined to elucidate seasonal characteristic, emission factors, and 
rates of heterogeneous production. Elevated concentrations of HONO (several hundreds 
ppt to over 1 ppb) were observed during daytime at these sites. At the suburban site 
which is impacted by vehicular emissions, the HONO and NOx peaked in rush hours in-
dicative of direct emissions. The emission factors of HONO(HONO/NOx) were inferred in 
13 fresh plumes and were in the range of 0.3% -1.8% which is in contrast to the more uni-
formed value of 0.8% reported in literatures. The variable emission factors are attributed 
to the reaction of NO2on black carbon or VOCs emitted from vehicles, based on strong 
positive correlation between HONO/NO2 and concurrently measured black carbon. The 
rates of heterogeneous reactions of NO2 to HONO on ground surfaces are derived from 
night-time data, which show higher rates on sea surface compared to ground. For the 
selected episodes, the strengths of the ‘unknown’ daytime source were estimated with 
the PSS assumptions and were correlated with proxies of ground and atmospheric aero-
sol. The results appear to suggest that aerosol surface could play a more important role 
in HONO production than ground when aerosol loading and humidity is high. Model cal-
culations confirmed important contribution of HONO to the OH radical budget through-
out the day. This study highlights the need to better represent/parameterize emission 
and surface related processes for OH in order to accurately simulate photochemistry in 
the lower part of the atmosphere.
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P4.111 - TRACKING THE SOURCES OF TROPOSPHERIC OZONE
timothy bUtleR; GAliNA ChURkiNA; JANe CoAteS; RUediGeR GRote; kAtie mAR; NoeliA oteRo; eRi-
kA VoN SChNeidemeSSeR; ShUAi zhU
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dam.de; ruediger.grote@kit.edu; kathleen.mar@iass-potsdam.de; noelia.oterofelipe@
iass-potsdam.de; erika.vonschneidemesser@iass-potsdam.de; shuai.zhu@iass-potsdam.de

Tropospheric ozone is a harmful pollutant with adverse effects on human health and eco-
systems. As well as these effects, tropospheric ozone is also a powerful greenhouse gas, 
with an anthropogenic radiative forcing one quarter of that of CO2. Along with meth-
ane and atmospheric aerosol, tropospheric ozone belongs to the so-called Short Lived 
Climate forcing Pollutants, or SLCP. Recent work has shown that efforts to reduce con-
centrations of SLCP in the atmosphere have the potential to slow the rate of near-term 
climate change, while simultaneously improving public health and reducing crop losses. 
Unlike many other SLCP, tropospehric ozone is not directly emitted, but is instead influ-
enced by two distinct sources: transport of air from the ozone-rich stratosphere;  and 
photochemical production in the troposphere from the emitted precursors NOx (oxides 
of nitrogen), CO (Carbon Monoxide), and VOC (volatile organic compounds, including 
methane).

Better understanding of the relationship between ozone production and the emissions of 
its precursors is essential for the development of targeted emission reduction strategies. 
Several modeling methods have been employed to relate the production of tropospheric 
ozone to emissions of its precursors;  emissions perturbation, tagging, and adjoint sensi-
tivity methods all deliver complementary information about modelled ozone production. 
Most studies using tagging methods have focused on attribution of tropospheric ozone 
production to emissions of NOx, even though perturbation methods have suggested that 
tropospheric ozone is also sensitive to VOC, particularly methane.

In this set of studies we examine the attribution of tropospheric ozone to emissions of 
VOC using a tagging approach, whereby each VOC oxidation intermediate in model 
chemical mechanisms is tagged with the identity of its primary emitted compound, al-
lowing modelled ozone production to be directly attributed to all emitted VOCs in the 
model. Using a global model we examine the spatial and temporal extent of NOx-limited 
and VOC-limited regions with respect to ozone production chemistry, and we explore 
the sensitivity of the attributed ozone production to choices made during the tagging of 
the chemical mechanism. Using a regional model, we explore the extent to which trans-
ported VOC oxidation intermediates can be responsible for ozone production downwind 
of the original emissions source. Using a box model, we perform a detailed comparison 
of chemical mechanisms, examining the degree to which the explicitness of the rep-
resentation of VOC oxidation intermediates influences the ozone production potential 
of VOC under idealised conditions. We also investigate uncertainties in the speciation of 
VOC emissions, as represented in state of the art emission inventories, and examine the 
extent to which these uncertainties can influence modelled ozone production. The rep-
resentation of the emission of biogenic VOCs (BVOC) in our models is also improved. In 
particular, we implement a relationship between ozone stress and increased BVOC emis-
sions. This is expected to be particularly important for urban trees. Based on the results 
of these studies, we recommend emission control measures based on their effectiveness 
in mitigating ozone air quality and climate forcing.
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P4.112 - ROAD PAVING AND ROAD TRAFFIC CONTRIBUTION TO PM (1,0 AND 2,5), 
BLACK CARBON AND PAH CONCENTRATION DURING REAL WORLD MEASURE-
MENT.
ViCtoR poNteS piRACelli; fábio CAl SAbiNo; JURANdiR peReiRA piNto; iSmAel RodRiGUeS AmAdoR; 
mARiA CRiStiNA SolCi;
StAte UNiVeRSity of loNdRiNA;UNiVeRSidAde eStAdUAl de loNdRiNA;UNiVeRSidAde eStAdUAl de 
loNdRiNA;UNiVeRSidAde eStAdUAl de loNdRiNA;UNiVeRSidAde eStAdUAl de loNdRiNA;
piracelli@hotmail.com;calfabio@gmail.com;jurandir@uel.br;ir.amador@hotmail.com;sol-
ci@uel.br;

Road traffic and road paving are two of the main sources of particulate matter and PAH 
in the atmosphere. The assessment of the emission of these sources to the atmosphere 
is essential for evaluate hazards even to the environment as for public health. Through 
the objective of getting the real world emission of pollutants in a highway build case, 
this paper investigates particulate matter, black carbon and 16 PAHs in PM1,0 and PM2,5 
size fractions in a real coal tar based sealant step of PR-445 highway duplication rebuild, 
specifically at 23.330328°S and 51.187035°W. Surveyed by each 24 hours, since Sep-
tember 20 2013 to September 29 2013, four cyclones systems (duplicate analysis) were 
employed by drawing air using 47mm glass fiber filters with a 1.5 µm pore size at a 16.7 
L min-1 constant flow rate, placed at 3 meters length and 3.5 meters height across the 
highway. Vapor-phase PAHs were collected using two SKC cartridges packed with XAD-
4 resin at 2.0 L min-1. Meteorological data during each sampling period were obtained 
from the State Meteorological System (SIMEPAR). The PM mass was obtained using an 
analytical Microbalance Metter (Metter Toledo AX26) with 1 µg sensitivity. Gravimetric 
analysis was performed weighing filters before and after sampling. In order to control 
humidity, filters were conditioned for 24 hours. For black carbon analysis, the filters were 
examined measuring the reflectance with an EEL 43D Smoke Stain Reflectometer (Dif-
fusion Systems Ltd., London, UK). Filters and resin were extracted with acetonitrile and 
methanol mixture (1:1) using ultrasonic agitation. The extract volumes were reduced to 
2 mL and the PAH concentrations were determined by HPLC-UV-FLU (Dionex Ultimate 
3000) in comparison with a standard certificate (Supelco, Bellefonte, PA, USA). The 
mass concentration determined average was 11.6 µg m-3 (5.6 to 20.5 µg m-3) for PM1.0 
and that of PM2.5 was 13 µg m-3 (6.3 to 24 µg m-3). For black carbon the concentration 
average obtained was 9.17 µg m-3 (8.6 to 15.7 µg m-3) for PM1,0 and 8.64 µg m-3 (4.53 to 
15.05 µg m-3) for PM2,5. The results were compared with literature and guideline values.

P4.113 - DIURNAL SPATIAL VARIATION OF TRAFFIC POLLUTANTS THROUGHOUT 
TWO URBAN HIGHWAY COMMUNITIES
woodRow pAttiNSoN

UNiVeRSity of CANteRbURy

burton720@hotmail.com

Concentrations of primary traffic pollutants are known to fluctuate substantially depend-
ing on traffic conditions, meteorological factors and the physical characteristics of the 
location. Subsequently, fixed-site monitors are largely inadequate for estimating con-
centrations at nearby locations unless multiple monitoring stations are in place. Less ex-
pensive options include networks of cheap passive samplers, spatial modelling or mobile 
sampling methods. Many mobile sampling studies use a vehicle to monitor concentra-
tions along a random route, repeating the trip once or twice only. In this study we present 
a spatial saturation sampling method and novel analysis to illustrate variation throughout 
the day using 3D concentration plots atop satellite imagery. Ultrafine particles (UFPs), 
carbon monoxide (CO) and particulate matter (PM10) were measured at 1-second inter-
vals across 20 runs in each highway community, conducted at four different times of day 
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(07:00, 12:00, 17:00 and 22:00) riding a bicycle. Results show that the spatial influence of 
UFPs and CO downwind of the highways is greatest during early mornings and very late 
at night (up to 650 m), coinciding with cool temperatures and low wind speeds. During 
the day (12:00, 17:00), there was virtually no emissions signal just a few metres from the 
highways. Instead, high winds fed emissions into street canyon areas, where the highest 
concentrations were consistently recorded. Unlike UFPs, a degree of spatial uniformity 
was evident for PM10 and CO concentrations in residential areas late at night and early 
in the morning, indicative of wood burning to heat homes. This study not only provides 
an insight into spatial variation of urban air quality, but also how this variation shifts di-
urnally.

P4.114 - TOWARDS REAL-TIME, FULL COVERAGE MONITORING OF PM2.5 OVER CHI-
NA BY COMBINING SURFACE AND SATELLITE OBSERVATIONS WITH HIGH RESOLU-
TION NUMERICAL SIMULATIONS
xiAo tANG; JiANG zhU; z.f. wANG;
iNStitUte of AtmoSpheRiC phySiCS;iNStitUte of AtmoSpheRiC phySiCS;iAp;
tangxiao@mail.iap.ac.cn;jzhu@mail.iap.ac.cn;zifawang@mail.iap.ac.cn;

In recent years China experienced severeair pollution (especially PM2.5) crisis. Though 
more than 1,000surface PM2.5 observation stations have been established across the na-
tion since recent few years, there are still huge data void areas where half billion people 
live. Towards real-time, full coverage monitoring of PM2.5over China, an advanced PM2.5 
data assimilation system was established to combine surface, satellite observationswith 
numerical simulations. This approach allows taking advantages of different information: 
high frequency station observations that represent the local surface PM2.5 concentra-
tions, satellite observations that have more extensive spatial coverage and numerical 
simulations that can consider the influences of emission, deposition and transport pro-
cesses etc. This approach can deliver not only PM2.5 concentration estimations with full 
spatial and temporal coverage, but also can provide uncertainties of estimations.

In a case study of the severely polluted period of January 2013, surface PM2.5observa-
tions from more than three hundreds stations were assimilated into a 3-dimensional air 
quality model to estimate the spatial distribution of PM2.5 concentrations over whole 
China. The main findings are (1) over 25% of land areas in China where 72% of total pop-
ulation live, the monthly averaged PM2.5 concentrations exceedµg/m3, which posed a 
serious health threat to most Chinese people. (2) Besides the North China Plain (NCP), 
the northeastern China (NEC) and Chengdu-Chongqing region (CCR) also reached dan-
gerous levels of PM2.5,which suggested the air pollution control of China should not reg-
ularly focus on the three super city-clusters, i.e., Beijing-Tianjin-Hebei, Pearl River Delta, 
Yangtze River Delta areas, but also be paid to NEC and CCR where the airquality was 
regarded as “not so bad” before.

In our future plan, the satellite observations will also be assimilated into a higher res-
olution version of the model for high resolution monitoring of PM2.5 over China. The 
assimilation dataset can also be used for model validation, process studies and health 
impact studies.

Keywords: PM2.5 observations, data assimilation, China
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P4.115 - URBAN PLUME ENHANCES PARTICULATE SULFATE FORMATION: OBSERVA-
TION FACT DURING EARLY SUMMER IN NANJING SORPES STATION, 2012
xie yUNiNG; diNG AiJUN; Nie wei

NANJiNG UNiVeRSity; NANJiNG UNiVeRSity; NANJiNG UNiVeRSity

n4663@163.com; dingaj@nju.edu.cn; niewei@nju.edu.cn

Secondary sulfate production is considered to be an important process in air pollution 
chemistry and radiation balance in the atmosphere. In an intensive observation cam-
paign focusing on PM2.5 characteristics conducted at the early summer of 2012, sulfate 
and other PM2.5 chemical compositions as well as the gas precursors were measured 
continuously for over two months. The sulfate was found to be a main contributor to the 
PM2.5 mass, which frequently exceeded the national ambient air quality standard dur-
ing the campaign. The cluster analysis of backward trajectories shows clearly the PM2.5 
pollution was mainly attributed to regional emissions under poor dispersion conditions 
while hazardous biomass burning (BB) events were observed as well. High sulfate oxida-
tion rate was found in both of the two high PM2.5 situations making sulfate important for 
the formation of PM2.5 pollutions. According to the observation fact of a case with high 
construction dust, the gaseous formation of sulfate was enhanced by nearly 30% com-
pare to common situation. Meanwhile, heterogeneous oxidation of SO2 by NO2 on the 
surface water was considered to be the cause of the sharp increase of sulfate and a pos-
sible source of HONO in a case of biomass burning emission mixing with urban plume. 
This work shows the urgent need of further investigation of urbanization and intensive 
anthropogenic activities like biomass burning for the control of worsening air quality in 
east China.

P4.116 - DOES AIR POLLUTION MONITORING DATA NECESSARY TO PREDICT 
HEALTH IMPACTS?
yARA de SoUzA tAdANo; RiCARdo AUGUSto mAzzA; edSoN tomAz;
UNiVeRSidAde teCNolóGiCA fedeRAl do pARANá;StAte UNiVeRSity of CAmpiNAS - UNiCAmp;StAte 
UNiVeRSity of CAmpiNAS - UNiCAmp;
yaratadano@utfpr.edu.br;mazza@fem.unicamp.br;etomaz@feq.unicamp.br;

Researches comprisingair pollution health impacts usually are feasible in areas with air 
pollutants monitoringnetworks. Then, there is a lack of researches in areas with no mon-
itoring data,a common situation in Brazil. In this research, we propose a methodology 
tolink atmospheric pollutants dispersion outputs with health impact assessment, usin-
galready established tools, aiming the development of air pollution healthimpact re-
searches in areas with no air pollution monitoring data and, also topredict the health 
impacts of new industries or changes of technology. As a casestudy, this methodology 
was applied to Campinas city in São Paulo State, Brazil.Hospital admissions for respira-
tory diseases data from 2007 to 2008, togetherwith atmospheric pollution dispersion 
simulation to carbon monoxide (CO) andparticulate matter with aerodynamic diameter 
less than 10mg/m3(PM10) were used to predict 2009 trimestral air pollutionrespirato-
ry impact. The dispersion of CO and PM10 were simulatedusing the AERMOD model 
(American Meteorology Society – EnvironmentalProtection Agency – Regulatory Model) 
developed by U.S.EPA. To validate the proposed methodology, theresults were com-
pared to the impact assessment held using monitoring data. Theresults showed that the 
relative risks (RR) using dispersion data were veryclose to those using monitoring ones. 
The 2009 trimester predictions showed amaximum difference in relation to measured 
data of 24% to CO and of 35% to PM10.As there are many other factors that may lead 
to hospital admissions, these areconsidered good results. We may conclude that the 
proposed methodology has abroad appliance and can lead to a new research field in air 
pollution healthimpact area.
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P4.117 - GLOBAL AND REGIONAL IMPACTS OF HONO ON THE CHEMICAL COMPOSI-
TION OF CLOUDS AND AEROSOLS
yASiN f. elShoRbANy; pAUl J. CRUtzeN; beNedikt Steil; ANdReA pozzeR; holGeR toSt; lelieVeld 
JoS

NASA GoddARd SpACe fliGht CeNteR; mAx plANCk iNStitUte foR ChemiStRy; mAx plANCk iNSti-
tUte foR ChemiStRy; mAx plANCk iNStitUte foR ChemiStRy; UNiVeRSity of mAiNz; mAx-plANCk-iN-
StitUte foR ChemiStRy, mAiNz, GeRmANy;  the CypRUS iNStitUte, NiCoSiA, CypRUS

yasin.f.elshorbany@nasa.gov; paul.crutzen@mpic.de; benedikt.steil@mpic.de; andrea.
pozzer@mpic.de; tosth@uni-mainz.de; jos.lelieveld@mpic.de

Recently, realistic simulation of nitrous acid (HONO) based on the HONO/NOx ratio of 
0.02 was found to have a significant impact on the global budgets of HOx (OH+HO2) 
and gas phase oxidation products in polluted regions, especially in winter when other 
photolytic sources are of minor importance. It has been reported that chemistry-trans-
port models underestimate sulphate concentrations, mostly during winter. Here we show 
that simulating realistic HONO levels can significantly enhance aerosol sulphate (S(VI)) 
due to the increased formation of H2SO4. Even though in-cloud aqueous phase oxida-
tion of dissolved SO2 (S(IV)) is the main source of S(VI), it appears that HONO related 
enhancement of H2O2 does not significantly affect sulphate because of the predomi-
nantly S(IV) limited conditions, except over eastern Asia. Nitrate is also increased via en-
hanced gaseous HNO3 formation and N2O5 hydrolysis on aerosol particles. Ammonium 
nitrate is enhanced in ammonia-rich regions but not under ammonia-limited conditions. 
Furthermore, particle number concentrations are also higher, accompanied by the trans-
fer from hydrophobic to hydrophilic aerosol modes. This implies a significant impact on 
the particle lifetime and cloud nucleating properties. The HONO induced enhancements 
of all species studied are relatively strong in winter though negligible in summer. Simu-
lating realistic HONO levels is found to improve the model-measurement agreement of 
sulphate aerosols, most apparent over the US. Our results underscore the importance of 
HONO for the atmospheric oxidizing capacity and corroborate the central role of cloud 
chemical processing in S(IV) formation.

P4.118 - NEURAL NETWORK APPROACH TO IDENTIFY NH3 EMISSIONS FROM BIO-
MASS BURNING
yASmiNe NGAdi; pieRRe-fRANçoiS CoheUR; mARtiN VAN dAmme; lieVeN ClARiSSe; dANiel hURtmANS; 
VAleNtiN dUflot; CAthy CleRbAUx;
UNiVeRSité libRe de bRUxelleS;Chimie qUANtiqUe et photophySiqUe, UNiVeRSité libRe de bRUx-
elleS;SpeCtRoSCopie de l’AtmoSphèRe, SeRViCe de Chimie qUANtiqUe et photophySiqUe, UNiVeRSité 
libRe de bRUxelleS (Ulb);SpeCtRoSCopie de l’AtmoSphèRe, SeRViCe de Chimi

yngadi@ulb.ac.be;pfcoheur@ulb.ac.be;martin.van.damme@ulb.ac.be;lclarisse@ulb.
ac.be;dhurtma@ulb.ac.be;valentin.duflot@univ-reunion.fr;cathy.clerbaux@latmos.ipsl.fr;

Ammonia (NH3) emission is one of the greatest environmental concerns, undermining 
agricultural and ecological sustainability worldwide.  Satellite monitoring of ammonia 
from space can improve our understanding of the global nitrogen cycle. Recently the In-
frared Atmospheric Sounding Interferometer (IASI), using a retrieval method developed 
at the Université Libre de Bruxelles (ULB), has shown its ability to monitor NH3 global 
distributions and trends with high temporal and spatial resolution.

While livestock wastes and fertilization of crops contributes more than 50% on the glob-
al emission of NH3, biomass burning alone contributes to around 16%. To better iden-
tify the principal factors facilitating NH3emissions on a global scale, it is necessary to 
remove the biomass burning contribution from the NH3 total columns observed.  As a 
screen on the basis of fire counts does not account for transport, a non-parametric tool 
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(a hybrid neural network combining unsupervised and supervised neural network), has 
been created to partition NH3 total columns measured from IASI. The neural network is 
based on the simultaneous observations of NH3, CO, HCOOH, C2H2 and C2H4 from IASI 
and NO2 from GOME-2.

The first results on a global scale will be shown.The performance of the neural network 
is assessed by comparing spatially and temporarily the biomass burning’s NH3 frac-
tion with MODIS fire data. A temporal analysis of the non-pyrogenic NH3 fraction is 
also performed in order to identify potential sources of ammonia over different selected 
sites. More specifically, we evaluate the capabilities of the neural network to discriminate 
emissions from four different sectors: biomass burning,agriculture, anthropogenic com-
bustion and vegetation.

P4.119 - TEMPORAL VARIATION OF PARTICULATE POLYCYCLIC AROMATIC HYDRO-
CARBON CONCENTRATIONS IN NORTHEAST ASIA
yAyoi iNomAtA; mizUo kAJiNo; keiiChi SAto; JUNiChi kURokAwA; hAJime Akimoto; kAzUiChi hAyAkA-
wA; toShimASA ohARA; ohizUmi tSUyoShi; NiNG tANG; hiRomASA UedA

ASiA CeNteR foR AiR pollUtioN ReSeARCh; meteoRoloGiCAl ReSeARCh iNStitUte; ASiA CeNteR foR 
AiR pollUtioN ReSeARCh; ASiA CeNteR foR AiR pollUtioN ReSeARCh; ASiA CeNteR foR AiR pollU-
tioN ReSeARCh (ACAp); kANAzAwA UNiVeRSity; NAtioNAl iNStitUte foR eNViRoNmeNtAl S
inomata@acap.asia; kajino@mri-jma.go.jp; ksato@acap.asia; kurokawa@acap.asia; aki-
moto@acap.asia; hayakawa@p.kanazawa-u.ac.jp; tohara@nies.go.jp; ohizumi@acap.
asia; tou@p.kanazawa-u.ac.jp; uedaadorc@gmail.com

We investigated the temporal variation of particulate phase polycyclic aromatic hydro-
carbon (PAHs) concentrations in Northeast Asia, using the aerosol chemical transport 
model, Regional Air Quality Model version 2 for Persistent Organic Pollutants (RAQM2-
POP ver2). The emission inventory, Regional Emission Inventory in Asia for POPs version, 
REAS-POP ver2, was updated to investigate the recent temporal and spatial variation for 
the period from 2000 to 2008.

China was the largest particulate phase PAHs emission country, which contributes to 
more than 95% of total emission in the northeast Asia. The emission of PAHs was rapidly 
increased with clear seasonal variation, low in summer and high in winter in China. The 
areas of highest emissions were in China, especially in eastern China, Chongqing, Sichuan 
province. The increased emission was significant in eastern China. Annual emissions of 
9PAHs were increased to 1.4 times during the period from 2000 to 2008. Emission in 
winter season (December) was 1.3-1.5 times higher than those in summer season (July).

By using RAQM/REAS-POPs ver2, we investigated the temporal variation of particulate 
phase PAH concentrations at Noto site, Japan. This site is located to the coastal site 
of Sea of Japan and effective to investigate the transboundary transport of particulate 
phase PAHs in northeast Asia. At the Noto site, particulate phase PAH concentrations are 
clear seasonal variation with high in autumn-spring and low in summer from September 
2004 to March 2008. The highest concentration was observed in March 2008 during this 
period.
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P4.120 - IMPACTS OF ADDITIONAL HONO SOURCES ON O3 AND PM2.5 CHEMICAL 
COUPLING AND CONTROL STRATEGIES IN THE BEIJING-TIANJIN-HEBEI REGION OF 
CHINA
yiNG li; JUNliNG AN; mizUo kAJiNo; iSmAil GUltepe;
iNStitUte of AtmoSpheRiC phySiCS, ChiNeSe ACAdemy of SCieNCeS;iNStitUte of AtmoSpheRiC phyS-
iCS, ChiNeSe ACAdemy of SCieNCeS;meteoRoloGiCAl ReSeARCh iNStitUte;CloUd phySiCS ANd SeVeRe 
weAtheR ReSeARCh SeCtioN, eNViRoNmeNt CANAdA;
liying.iap@gmail.com; anjl@mail.iap.ac.cn;kajino@mri-jma.go.jp;arcticicefog1@gmail.com;

The objective of this work is to examine the impacts of additional HONO sources on the 
chemical interaction between ozone (O3) and particulate matter  with a diameter less 
than 2.5 µm (PM2.5).Three additional HONO sources, i.e., HONO emissions, the reaction 
of photo-excited nitrogen dioxide (NO2*) with water vapor (H2O),and NO2 heterogene-
ous reaction on aerosol surfaces, were inserted into the fully coupled Weather Research 
and Forecasting-Chemistry (WRF-Chem) model to evaluate O3 and PM2.5 concentration 
enhancements in the Beijing-Tianjin-Hebei (BTH) region during August of 2007.  Results 
show that the additional HONO sources significantly increase O3 and PM2.5 concentra-
tions during daytime. Up to 9 ppb enhancements of O3 and 32 µg m-3 increases in PM2.5 
are found at seven urban sites over the BTH region. O3 increases are closely connected 
to PM2.5 increases during daytime when the additional HONO sources are considered. 
The correlation coefficient between O3 and PM2.5 daytime enhancements is greater 
than 0.8 in many urban areas. The enhanced O3 and PM2.5 chemical coupling due to the 
additional HONO sources is related to the increasing OH which promotes O3 and par-
ticulate matter production simultaneously.The concentration variations of O3 and PM2.5 
under a variety of NOx, volatile organic compound (VOC) and ammonia (NH3) emission 
control scenarios show that the additional HONO sources increase the sensitivity of O3 
and PM2.5 concentrations to the changes of NOx emissions. An increase of the PM2.5 
sensitivity to changes in NH3 emissions is also found. This indicates that without consid-
ering the additional HONO sources, the effectiveness of emission control strategies in 
reducing O3 and PM2.5 concentrations would be underestimated significantly.

P4.121 - CHARACTERISTICS OF GASEOUS POLLUTANTS AT A RURAL SITE OF BEI-
JING DURING THE PERIOD OF 2006-2008
yiNGRUo li

peikiNG UNiVeRSity

lyr@pku.edu.cn

YingruoLi1,JunxiaWang1,JunLiu1, Tong Zhu*,1
1State Key Joint Laboratory of Environmental Simulationand Pollution Control, College of Environmen-
tal Sciences and Engineering,Peking University, Beijing, 100871, China

Gaseouspollutants, SO2, NO, NO2, NOX, CO, and O3were observed at a rural site south 
of Beijing, named Yufa. During the period ofAugust 2006 to October 2008 the average 
concentrations of SO2, NO, NO2, NOX,CO, and O3 are 13.74±15.89ppbv,11.14±24.25ppbv, 
23.14±17.99ppbv, 33.31±36.15ppbv, 1.53±1.78 ppmv ,27.22±27.02 ppbv,respectively.The-
concentrations ofthese gaseous pollutantshave significantly seasonal variation.The con-
centrations of SO2, NO, NO2, NOX, COare higher in winter and lower in summer, while 
that of O3 shows areverse tendency. Time series of gaseous pollutants concentrations-
show “saw-toothed”variation, indicating that the meteorological conditions (especially 
wind and precipitation)play an important role in determining the air quality of this site. 
The airstagnation with low wind speeds and no precipitation favor the gaseouspollutants 
accumulate. While the strong northerly wind and precipitationproducing the low gase-
ous concentrations.
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Theaverage diurnal variations of gaseous pollutants concentrations andmeteorological 
element (e.g. relative humidity, temperature, wind speed) werecalculated according to 
seasons. For NO, NOx, and CO, thediurnal variations are much more significant in winter 
than in other seasons,while the lowest diurnal amplitude is found in winter for O3.The-
concentration maxima of NO, NOx, and CO appear in the morning  6:00-8:00LT and the 
minima at13:00-16:00LT.The diurnal patternsof O3for all seasons are similar,with minima 
and maxima in the period of 4:00-6:00LT and 14:00-16:00LT,respectively.The diurnal 
variations of SO2and NO2 aremorecomplicate and inconsistent with those of NO, NOx, 
and CO.

P4.122 - SOLUBLE METALS IN ROADSIDE AEROSOL INDUCE PRO- AND ANTI-OXIDA-
TIVE EFFECTS: A CASE STUDY IN THREE EUROPEAN ROADWAYS
yiNoN RUdiCh; timoR ShUSteR-meiSeleS; miChAl leViN; mARtiN ShAfeR; JoNGbAe heo; JAmeS 
SChAUeR; ASSAf RUdiCh;
depARtmeNt of eNViRoNmeNtAl SCieNCeS ANd eNeRGy ReSeARCh,weizmANN iNStitUte of SCieNCe;-
weizmANN iNStitUte;weizmANN iNStitUte;UNiVeRSity of wiSCoNSiN;UNiVeRSity of wiSCoNSiN;UNi-
VeRSity of wiSCoNSiN;beN GURioN UNiVeRSity;
yinon.rudich@weizmann.ac.il;timor.shuster-meiseles@weizmann.ac.il;michal.lev-
in@weizmann.ac.il;mmshafer@wisc.edu;JongbaeHeo@gmail.com;jjschauer@wisc.
edu;rudich@bgu.ac.il;

Particulate matter (PM), mainly from traffic and industrialemissions, is implicated in ad-
verse health effects, mostly through induction ofoxidative stress. We investigated the 
causativerole of soluble metals in atmospheric PM in inducing pro- and anti-oxidative-
cellular responses (ROS production and ARE-mediated antioxidant/phase II geneex-
pression, respectively). We evaluated the ROS production and ARE promoteractivity 
in alveolar macrophages and bronchial epithelial cell lines uponexposure to water ex-
tracted from PM samples collected in three roadwise sites in Europe. The cells wereex-
posed to total extracts, filtered and extracts following removal of metals by chelation. 
Differences in ROS activity andARE-luciferase promoter activation between the loca-
tions were observed. Sampleswith higher levels of metals had higher ROS and ARE 
activations as compared to asample with lower levels of metals. Filtration decreased 
ROS activity in thecoarse mode extracts but not in the fine extracts, suggesting that 
fine PM ROSactivity is attributed to the soluble fraction of PM. In the sample with low-
ermetal levels, the ROS activity in both fine and coarse extracts was caused bynon-sol-
uble PM species, while the ARE-Luc promoter activities in both fractionswere reduced 
by filtration, suggesting that ARE-Luc promoter activity is causedby soluble aerosol 
components. Chelation showed that soluble metals are majorfactors mediating ROS 
and ARE-Luc activities of the soluble fraction. Statisticalanalysis revealed a small subset 
of water-soluble metals (Fe, Zn and As) aspotential ROS-active PM species. Zn and As 
have been implicated in the ARE-Lucactivation. These finding imply on the role of spe-
cific soluble PM metals inboth of pro-oxidative and anti-oxidative effects of PM in the 
respiratory tractand suggest that common PM features, i.e. soluble PM metals, mediates 
theinduction of ROS production as well as ARE-Nrf2 mediated gene expression.
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P4.123 - DETERMINATION OF THE CONCENTRATION OF IONS IN PARTICULATE 
MATTER (PM10 AND PM2, 5) ATMOSPHERIC AIR AN URBAN AREA CITY NATAL/ RN 
– BRAZIL
yldeNey SilVA domiNGoS; GlAUbeR JoSé tURollA feRNANdeS; fRANCiSCo lAeRte CAStRo; mARiANA 
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CeNtRo de teCNoloGiAS do GáS e eNeRGiAS ReNoVáVeiS; CtGáS - eR; CtGáS - eR; UfRN; 
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sa_paesleme@yahoo.com.br; paula@ctgas.com.br; pnd@ctgas.com.br; pauloisabel@
petrobras.com.br

The Natal city (Rio Grande do Norte - Brazil) isa city in full socio-economic develop-
ment, thereby helpingto increase the level of atmospheric emissions in urban areas. The 
sources ofair pollution can be natural, such as volcanic eruptions, dust and “sprays”ma-
rine or anthropogenic, such as the burning of fossil fuels and industrialprocesses. This 
study aimed to assess the air quality of an urban area of??Natal (latitude 5º49’29’’ south 
and longitude 35º13’34’’ west), in order todetermine the concentration of ions in Par-
ticulate Matter (PM10 e PM2,5)atmospheric air. Samples were collected on glass fiber 
filters by means of twosamplers large volumes (AGV PM2,5 e AGV PM10). Theconcen-
trations of particles ranged from 8.92 to 19.80 mg.m-3 for PM10and PM2,5 from 2.84 to 
7.89 mg.m-3. The sampled filters weresubjected to mechanical extraction and then the 
aqueous extracts were analyzedby ion chromatography. It was determined the cations 
sodium, potassium,magnesium and calcium and of the anions chloride, sulfate, nitrate 
andphosphate. The cations Na+, K+, Mg2+ e Ca2+ranged from 0.005 to 0.241 , 0.042 to 
0.059 , 0.010 to 0.021 and 0.032 to0.062 mg.m-3 respectively. Since the concentration 
of the anions Cl-,SO42-, NO3-, PO42-ranged from 0.663 to 6.592, 0.064 to 0.797, 0.011 
to 0.049 and 0.005 to 0.018 mg.m-3 respectively.

P4.124 - DETERMINATION OF VOLATILE ORGANIC COMPOUNDS (VOCS) IN ATMOS-
PHERIC AIR OF THE CITY OF NATAL-RN/BRAZIL
yldeNey SilVA domiNGoS; GlAUbeR JoSé tURollA feRNANdeS; fRANCiSCo lAeRte CAStRo; JilliANo 
beNiGNo dA SilVA; miRNA feRReiRA de fARiAS; mARiANA heleNA de oliVeiRA AlbUqUeRqUe; NeUSA 
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CeNtRo de teCNoloGiAS do GáS e eNeRGiAS ReNoVáVeiS;CtGáS - eR;CtGáS - eR;CtGAS-eR; 
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yldeney@yahoo.com.br;glauber@ctgas.com.br;laerte@ctgas.com.br;jilliano@ctgas.com.
br;mirna@ctgas.com.br;marianahelena.lcl@gmail.com;neusa_paesleme@yahoo.com.
br;judith.hoelzemann@ccet.ufrn.br;pnd@ctgas.com.br;pauloisabel@petrobras.com.br;

Inthis study, an assessment of the air quality was conducted in the vicinity of (CTGAS-ER) 
Centre for Gas and Renewable Energy Technologies located in Natal, RioGrande do 
Norte, Brazil . This study aimed to identify volatile organiccompounds (VOCs) present 
in the atmospheric air around the CTGAS -ER. The analysis of VOCsin the atmosphere 
was performed using the technique of gas chromatography withmass spectrometric de-
tection (GC- MS), following the method of reference EPATO- 15. Samples were collected 
through canister within 8 hours. After airsampling, the material collected in the canister 
is analyzed in the laboratory,which is initially connected to a flow meter and a tube of 
adsorption. A samplevolume is passed through the adsorber tube that concentrates the 
VOCs. Theanalytical system performs the removal of moisture retained in the adsorp-
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tiontube, heating it and injecting the vapors and gases into the chromatograph.Among 
these compounds were identified in the presence of higher proportionsaldehydes and 
acetic acid in atmospheric air.

P4.125 - ATMOSPHERIC OH REACTIVITY MEASUREMENTS IN BEIJING, CHINA DUR-
ING SUMMER 2013
yUdoNG yANG; StephAN keSSel; miN ShAo; JoNAthAN williAmS; yUe li; ANke NolSCheR; SihUA lU; 
limiNG zeNG

pekiNG UNiVeRSity; mAx plANk iNStitUte foR ChemiStRy; pekiNG UNiVeRSity, ColleGe of eNViRoN-
meNtAl SCieNCe ANd eNGiNeeRiNG; mAx plANk iNStitUte foR ChemiStRy; pekiNG UNiVeRSity, ColleGe 
of eNViRoNmeNtAl SCieNCe ANd eNGiNeeRiNG; mAx plANk iNStitUte foR ChemiStRy
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liams@mpic.de; leeyue1111@gmail.com; a.noelscher@mpic.de; lshua@pku.edu.cn; lmz-
eng@pku.edu.cn

Ambienttotal OH reactivity was measured at Peking University, an urban site in Bei-
jingduring August 2013 by applying the Comparative Reactivity Method(CRM) coupledto 
a PTR-MS detector. The campaign average total OH reactivity was 19.7s-1,which is lower 
than average value reported from Mexico City(33s-1)and Tokyo(40s-1), but higher than 
those of New York(19s-1),Houston(15s-1) and Mainz(10.4s-1) in the same season.Daytime 
maximum ozone and NMHC mixing ratios show the same order ofconcentration between 
these megacities as reactivity. Previous OH reactivitymeasurements in two rural sites(Y-
ufa near Beijing and Backgarden in PRD) viaLaser Induced Fluorescence (LIF) method 
presents similar reactivity and NMHClevels. Reactivity measurements varied from below 
detect limit to over 200s-1.On clean days little diel variation was discernable, whereas on 
more polluteddays reactivity varied between 25-30 s-1 at night and 10-15 s-1in the day-
time. Inorganic trace gases as CO, NOx, SO2 andC2-C12 hydrocarbons as well as some 
oxygenatedVOCs(OVOCs) were simultaneously measured via GC-MS and other instru-
ments.Comparison between directly measured reactivity and calculated reactivity sho-
wa ration of 1.19, indicating that circa 20% of the reactivity was unexplained.NOx, NMHCs 
and OVOCs contributed 30%, 29% and 16% to the measuredreactivity, respectively. This 
discrepancy(missing reactivity) was also maximumin the morning rush hour, when there 
were significant increases in the mixingrations of 1,3-butadiene and MTBE, both of which 
are known to be strongemission from vehicles. This discrepancy may in part be explained 
bycontribution from several important alkenes from C4 to C6, whichwere not measured 
here, but that have reached a summed reactivity of 3s-1,during a previous campaign in 
the same season in Beijing. Short term incidencesof higher missing reactivity were also 
observed indicative of local, strongspecific sources.

P4.126 - OBSERVED URBAN AIR POLLUTION IN RUSSIA AND ITS INFLUENCE ON AT-
MOSPHERIC CHEMISTRY
ANdRey SkoRokhod; olGA lAVRoVA; NAtAliA pANkRAtoVA; NikolAi elANSky;
A.m.obUkhoV iNStitUte of AtmoSpheRiC phySiCS RAS;A.m.obUkhoV iNStitUte of AtmoSpheRiC 
phySiCS RAS;A.m.obUkhoV iNStitUte of AtmoSpheRiC phySiCS RAS;A.m.obUkhoV iNStitUte of 
AtmoSpheRiC phySiCS RAS;
skorokhod@ifaran.ru;olglavrova@yandex.ru;n_pankratova@list.ru;n.f.elansky@mail.ru;

Urban air pollution is actual topic because of its influence on air quality and climate pro-
cesses on both regional and global scale. There is a lack of up-to-date information about 
real state of air quality in Russian cities because of very few contemporary observations. 
Obukhov Institute of Atmospheric Physics possesses significant database of automated 
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measurements of air composition including data of train-based TROICA experiments in 
1995-2010 and of permanent observations in  since  general numerous crosses of about 
100 urban settlements of different size and location have been performed that allowed 
us to compose detailed pattern of urban air pollution in  nowadays.All cities were sepa-
rated at three groups: megacities (more then 500 000 citizens), middle cities (50 000-
500 000 citizens) and little towns (less then 50 000 citizens). Each urban settlement 
has been divided into railway station area, urban zone and city (or town) surroundings. 
Concentrations of main polluting gases (NO, NO2, CO, SO2, NMHC, O3) and aerosols 
have been averaged for each settlement as well as for each group of urban settlements 
for day and night, and for winter and summer.Main features of air urban pollution in  are 
presented. Variations of main pollutants including anthropogenic VOCs because of day-
time and seasons, as well as temperature vertical structure are studied. Concentrations 
of O3, CO, SO2 and NMHC are usually below MPC level. NO2 is often enhanced especially 
near auto-roads. In general, polluting gases have greater concentrations in winter time 
due to heating and stronger temperature inversions. Particulate matter is likely to be the 
most persistent pollutant that determines more than 90% of pollution cases.Air quality 
level was assessed on base of new approach elaborated at OIAP to assess air quality 
in Russian cities. It accounts for both world famous methods and official Russian legis-
lation. General level of air pollution in Russian cities is low or moderate mostly due to 
favorable location and climate conditions. Extreme concentrations can happen in warm 
period because of wild and anthropogenic fires and other severe pollution cases. Influ-
ence of urban pollution on regional chemistry is considered as well. 

P4.127 - CHARACTERIZATION OF FINE AND ULTRAFINE AEROSOLS AT AN URBAN 
ENVIRONMENT OF CÓRDOBA CITY, ARGENTINA
mARiANA AChAd; mARíA lAURA lópez; SeRGio Ceppi; GUStAVo G. pAlANCAR; GeRmáN tiRAo; beAtRiz 
m. toSelli;
iNfiqC;UNiVeRSidAd NACioNAl de CóRdobA;UNiVeRSidAd NACioNAl de CóRdobA;UNiVeRSidAd NA-
CioNAl de CóRdobA;UNiVeRSidAd NACioNAl de CóRdobA;iNfiqC-UNiVeRSidAd NACioNAl de CóR-
dobA;
mariana.achad@gmail.com;llopez@fcq.unc.edu.ar;sergio.ceppi@gmail.com;g.palancar@
gmail.com;gtirao@famaf.unc.edu.ar;tosellib@fcq.unc.edu.ar; 

Atmospheric aerosols are amongthe most important classes of atmospheric pollutants 
and many published worksin the literature confirm the fact that particles with small siz-
es have seriousimpacts on human health. Size and chemical composition are two of the 
main parametersthat affect the way those particles correlate with population health. 
Theincreasing evidence indicating that fine particulate matter in the atmosphereis re-
sponsible for adverse effects on humans led to the imposition ofregulatory restrictions 
on PM2.5. Thus, the United States adopted the NationalAmbient Air Quality Standard, 
which sets the limit to 35 µg m–3 while theEuropean Union legislation for air quality es-
tablished a 24-hour limit value of25 µg m–3. Unfortunately, for Argentina a 24-hour limit 
value for PM2.5 has notbeen set.

In this work, PM2.5 sampling was conducted for the period April 2010 to December2011 
at an urban site of Córdoba City. The observed average concentration valuewas of 50 µg 
m–3, which exceeds the limits set for this pollutant. Besides, thecollected samples were 
individually analyzed for elemental composition byenergy-dispersive Synchrotron Radia-
tion X-Ray Fluorescence spectrometry toobtain elemental mass concentrations with the 
goal of addressing thecontribution of the toxic metals to the fine aerosols. The data set 
allows acomprehensive analysis of particulate matter, giving information on temporalva-
riations of PM2.5 mass concentration and chemical composition. The speciationfound in 
this aerosol fraction is used to explore the sources responsible forthe PM levels as well 
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as their seasonal dependence applying a receptor modelanalysis to the measurements. 
Four sources were identified: traffic (33.9 %),secondary aerosols/biomass burning (35.1 
%), mineral dust (15.3 %) and industry(15.7 %).

In addition, from May to August2011, aerosols were collected in two additional size frac-
tions (PM0.25-0.5,PM0.5-1) to investigate the toxic metal contributions to the finer frac-
tions. Itwas found that toxic metals make an important contribution to the finest size-
fraction.

The results of this work are important evidencepointing out to the urgency to start work-
ing on the drafting of pertinentregulations. 

P4.128 - POLLUTANT TRANSPORT MODELING FOR A TROPICAL INTER-ANDEAN 
REGION WITH CCATT-BRAMS: BOGOTÁ CASE STUDY
AlexANdeR RiNCóN péRez; RAfAel StoCkleR; NéStoR yeSid RoJAS RoA; SAUlo RibeiRo de fReitAS;
Universidad Nacional de Colombia;INPE;National  University of Colombia;INPE;
alexrinconp@gmail.com;rafael.stockler@cptec.inpe.br;nyrojasr@unal.edu.co;saulo.freit-
as@cptec.inpe.br;

This work studies the transport and dispersion of air pollutants emitted by Bogotá, a 
megacity located over a wide plateau, immersed in the eastern branch of the three Co-
lombian branches. Meteorology features defined by the city’s location at low latitude 
with a complex surrounding terrain, together with their influence on the behavior of air 
pollutants, are a challenging issue that needs to be overcome in order to implement 
air quality modeling as a management tool in the city. The Coupled Chemistry Aero-
sol-Tracer Transport model to the Brazilian developments on the Regional Atmospheric 
Modeling System (CCATT–BRAMS, version 4.5) was tested using two approaches; first, 
by including emissions from refined global datasets EDGAR and RETRO; and second, 
by including updated high resolution air pollutants emission inventories for Bogotá. An 
experimental domain of three square nested grids of 40 vertical levels with 104, 202, 
and 332 grid points for resolutions of 25km, 5km and 1km respectively were established. 
Hourly results for meteorology variables and carbon monoxide as a gaseous tracer were 
compared with observed data for a dry season episode. Model evaluation tools were ap-
plied, using common statistics and graphical representations implemented in the Ope-
nAir package. Overall results show plausible model performance. Results for spatial and 
temporal distribution of pollutants show an improved representation when high resolu-
tion inventories are applied. 

P4.129 - SEASONAL TRANSPORT OF PAN FROM CHINA USING AURA TES PAN RE-
TRIEVALS
JohN woRdeN; zhe JiANG; ViVieNNe pAyNe; emily fiSCheR;
Jpl / CAlteCh;Jpl / CAlteCh;Jpl / CAlteCh;CSU;
john.worden@jpl.nasa.gov;zhe.jiang@jpl.nasa.gov;vivienne.payne@jpl.nasa.gov;evf@
rams.colostate.edu;

Long range transport of pollution from China depends on the conversion of surface NOx 
emissions into Peroxyacyl Nitrate or PAN and subsequent global transport of PAN in the 
free-troposphere where it is stable because of cold temperatures.Once PAN subsides 
into the warmer lower troposphere it is converted back into NOx which can in turn form 
ozone.  In this presentation we use new PAN retrievals from the Aura TES instrument to 
characterize the seasonal cycle of free-tropospheric PAN from Asian emissions and its 
subsequent transport to North America.
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P4.130 - MEGACITIES AND LARGE URBAN COMPLEXES: NEXT PHASE OF THE 
GURME PROJECT
boUChet VeRoNiqUe; liiSA JAlkANeN; GReGoRy CARmiChAel; lUiSA t. moliNA;
eNViRoNmeNt CANAdA;wmo;UNiVeRSity of iowA;moliNA CeNteR foR eNeRGy ANd the eNViRoNmeNt;
veronique.bouchet@ec.gc.ca;Ljalkanen@wmo.int;gcarmich@iowa.uiowa.edu;ltmolina@
mit.edu;

Global urbanization has become an irreversible trend with 23 megacities projected for 
2015 worldwide, amongst which 18 are coastal cities and many in the emerging countries. 
Urbanization alters many surface parameters such as roughness, albedo or permeability, 
which propagate to the atmosphere in terms of changes to turbulence intensity, stability, 
mixing height, etc. This leads to phenomena specific to the urban environment such as 
heat islands, enhanced flooding risk, channelling of wind, etc. Combined with particulate 
and gaseous emissions it further alters the atmospheric state and composition, includ-
ing through the formation of condensation nuclei, increase turbidity, decrease radiation 
and visibility, exacerbation of air pollution… The mountainous terrain/sea interface in 
most coastal cities adds to the complexity of understanding and predicting in urban 
environments which also evolve under, respond, and contribute to climate change. The 
significant technical, social and environmental stressors is driving the demand for more 
accurate environmental assessments and prediction services based on urban meteorolo-
gy and addressing an expanding range of urban environmental concerns such as hydro-
logical and water resources in addition to air quality and health related issues. The pres-
entation will focus on recent accomplishments and future plans for GURME/megacities.

P4.131 - MONITORING SHIPPING EMISSIONS WITH MAX-DOAS AND IN-SITU MEAS-
UREMENTS OF TRACE GASES
liSA kAttNeR; ANdRé SeyleR; JohN p. bURRowS; bARbARA mAthieU-UeffiNG; ANdReAS C. meieR; 
eNNo peteRS; ANdReAS RiChteR; ANJA SChoeNhARdt; StefAN SChmolke; NoRbeRt theobAld; folk-
ARd wittRoCk;
UNiVeRSity of bRemeN;UNiVeRSity of bRemeN;UNiVeRSity of bRemeN;UNiVeRSity of bRemeN;UNi-
VeRSity of bRemeN;UNiVeRSity of bRemeN;UNiVeRSity of bRemeN;UNiVeRSity of bRemeN;fedeRAl 
mARitime ANd hydRoGRAphiC AGeNCy;fedeRAl mARitime ANd hydRoGRAphiC AGeNCy;UNiVeRSity of 
bRemeN;
kattner@iup.physik.uni-bremen.de;seyler@uni-bremen.de;burrows@iup.physik.uni-bre-
men.de;Barbara.Mathieu-Ueffing@bsh.de;ameier@iup.physik.uni-bremen.de;enno@
iup.physik.uni-bremen.de;richter@iup.physik.uni-bremen.de;schoenhardt@iup.physik.
uni-bremen.de;stefan.schmolke@bsh.de;norbert.theobald@bsh.de;folkard@iup.physik.
uni-bremen.de;

Air pollution from shipping emissions contributes to overall air quality problems and has 
direct health effects on the population especially in coastal regions and harbor cities. In 
order to reduce these emissions the International Maritime Organisation (IMO) has tight-
ened the regulations for air pollution from ships. For example Sulfur Emission Control 
Areas (SECA) have been introduced where the sulfur con
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P4.132 - POLLUTION OBSERVATION FROM 20 YEARS OF MOZAIC/IAGOS AIRCRAFT 
MEASUREMENTS: CONNECTIONS FROM REGIONAL TO GLOBAL SCALES
NedeleC; SAUVAGe;
CNRS;CNRS;
philippe.nedelec@aero.obs-mip.fr;bastien.sauvage@aero.obs-mip.fr;

Since 2001, MOZAIC-IAGOS (http://www.iagos.org/)daily flights observe pollution by 
measuring carbon monoxide (CO) at highspatio-temporal resolution, in different key 
areas around the world. This studyshows evidence of intense and persistent pollution 
from the surface to theupper troposphere in different regions highly affected by bio-
mass burningpollution and anthropogenic activities: China (Beijing, Shenyang, Quing-
dao), North America (Vancouver), South America (Rio de Janeiro, Sao Paolo), Africa 
(Windhoek). Contributions of surfaceemissions injected at different altitude levels and 
transported downwind areinvestigated through a modelling approach using the Lagran-
gian FLEXPART model coupledwith emission inventories (MACCITY, EDGAR for anthro-
pogenic emissions, GFAS,GFED for biomass burning).

Afirst focus is realized over Africa where more than 2,000 daily flights havebeen per-
formed since 2006, to investigate the fate of carbon monoxide emittedby regional sourc-
es (Africa) from the one emitted by continental and globalsources (South America and 
Asia).

Anotherfocus is made on transpacific transport of Asian emissions (biomass burning 
andindustrial emissions) which affect the west coast of North-America (Vancouver). This 
transport is evidenced byregular CO measurements over the North-Pacific, where CO 
emission plumes aresampled over North-East China, athigh altitude over the Pacific and 
over the American west coast.

Finallywe show the perspective of the IAGOS program in tracking and investigatingpol-
lution through new measurements of key species such as CO2, aerosols andNOx, which 
will help better understanding the photochemical evolution ofpolluted air masses and 
better tracking sources of emissions.

P4.133 - EVALUATING THE IMPACT OF VEHICULAR EMISSION FACTORS CHANGE 
ON TROPOSPHERIC OZONE FORMATION IN THE METROPOLITAN AREA OF SÃO 
PAULO (MASP)
ANGel lidUViNo VARA VelA; mARiA de fAtimA ANdRAde;
UNiVeRSidAde de São pAUlo;UNiVeRSity of SAo pAUlo;
angel@model.iag.usp.br;mftandra@model.iag.usp.br;

This study aims to develop and evaluate a new emissions inventory withvehicular flow 
road-per-roadpor Metropolitan Region of São Paulo andits evaluation and atmospheric 
simulation with WRF-Chem. The methodconsisted in a generalized linear model of ve-
hicle counts asdependent variable and type of road and hour as independentvariables. 
Poisson and negative binomial distributions wereconsidered for vehicucle counts dis-
tributions. The results show thatmerely the type of road gives significant estimates for 
every type ofvehicule for each hour. Further evaluation should be addressed inorder to 
incorporate other variables to the model, like congestion.

Introduction: The relationship between emissions inventories, meteorology andair quality 
has been widely studied (Andrade et al,2012). In order to obtain model of traffic counts, 
Zhong etal (2004 ) used an ARIMA . Zhao et al, (2004) used a regression modelto es-
timate annual average daily traffic. Considering this we developa traffic model relating 
type of road with Poisson distribution forvehicle counts (Zeileis et al, 2008). Later we 
used information of ofNational Department of Transit and Local Environmental Agency 
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toobtain vehicular technology; and daily profile of traffic flowprovided by Maplink. For 
evaluationd WRF-Chem simulations wereperformed. Methodology: It was used gener-
alized linear modelswith Poisson distribution for the traffic count with independentvari-
ables of type of road and hour of the day: log ( veh)=ß 0 +ß1 *TR+e: veh is traffic count, 
TR type of road (primary,secondary, tertiary, trunk and motorway). The traffic counts 
wereprovided Companhia de Engenharia de Tráfego for morning and eveningpeaks and 
contains cars, urban buses, trucks, motorcycles. Type ofroad was identified by Open 
Street Data. There are 206 traffic countsin São Paulo for the following hours: 08:00-
09:00. Results:The frota estimated was emissions estimated were 6.482.518 (veh)emit-
ting 1.468.959 (t CO/y), 558.889 (t NOx/y) and 328.884 (t COV/y),Conclusions The type 
of road is able for predicting the numberof vehícules. Nevertheless, the model would 
improve with congestion,land use and lanes per road. The east side of São Paulo down-
town hashigher emissions.

P4.134 - PM2.5 MASS AND CHEMICAL CONCENTRATIONS OF CACHOEIRA PAULIS-
TA AND SÃO JOSÉ DOS CAMPOS IN VALE DO PARAÍBA: EFFECTS OF RAINFALL 
AND AIR MASS TRAJECTORIES
ViCtóRiA mARiA lopeS peli; AdAlGizA foRNARo; RoSANA AStolfo;
iNStitUte foR AStRoNomy, GeophySiCS ANd AtmoSpheRiC SCieNCeS, UNiVeRSity of São pAU-
lo;iAG-USp;iNStitUto de AStRoNomiA, GeofíSiCA e CiêNCiAS AtmoSféRiCAS dA UNiVeRSidAde de 
São pAUlo;
victoria.peli@usp.br;adalgiza.fornaro@iag.usp.br;astolfor@usp.br;

The PM2.5 is a particulate matter that has aerodynamic diameter less or equal to 2.5 
µm, reaching the deep cardiorespiratory system and the bloodstream. The WHO (World 
Health Organization) establishedthe standard guidelines for this pollutant of 10 µg/m³ 
as annual average and 25µg/m³ as daily average. In Brazil, there are no standards for 
PM2.5,but CETESB (Environmental Agency of São Paulo State) monitors it in some 
airquality stations in different regions of the São Paulo State, except for Valedo Paraiba. 
This is an important region because of its intense traffic of heavy-dutyvehicles running 
with diesel as fuel, and its localization surrounded by fourfederal railways between São 
Paulo and Rio de Janeiro megacities. The objectivewas to analyze the PM2.5 mass and 
chemical concentrations for the twocities in Vale do Paraíba: Cachoeira Paulista and São 
José dos Campos. The presentcase corresponds to two weekdays in January (Summer) 
and August (Winter) of 2011,being both from day 15 to day 19. The effects of rainfall and 
air masstransport were analyzed for PM2.5 mass and chemical composition. Themodel 
HYSPLIT (Hybrid Single Particle Lagrangian Integrated Trajectory Model)were applied 
for the backward trajectories analysis. During the January week,52.6 mm rainfall was 
registered and in the August week no rain was observed,characterizing the Summer for 
the former and the Winter for the latter. The PM2.5average mass concentrations were 
similar for both cities, but higher in the Winterthan in the Summer. These values were 9.2 
µg/m³ and 23.9 µg/m³ in CachoeiraPaulista and 10.9 µg/m³ and 22.0 µg/m³ in São José 
dos Campos for January andAugust, respectively. The backward trajectories showed a 
predominance of thenorthwest component for the air mass transportation for both cit-
ies. It isworth mentioning that in these periods the air mass transport was not observed-
from São Paulo and/or Rio de Janeiro. The elements and ions concentrationspresented 
similar behavior to those described above.
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P4.135 - SOURCE APPORTIONMENT OF ORGANIC SUBMICRON AEROSOLS DUR-
ING WINTERTIME OVER THE ATHENS METROPOLITAN AREA. WOOD COMBUSTION 
CONTRIBUTION
iASoNAS StAVRoUlAS; lUCiANA foURtzioU; AikAteRiNi boUGiAtioti; pAVloS zARmpAS; eleNi liAkAkoU; 
JeAN SCiARe; NikolAoS mihAlopoUloS;
UNiVeRSity of CRete;eNViRoNmeNtAl ChemiCAl pRoCeSSeS lAboRAtoRy, UNiVeRSity of CRete;UNi-
VeRSity of CRete;UNiVeRSity of CRete;NAtioNAl obSeRVAtoRy of AtheNS - ieRSd;lAboRAtoiRe 
deS SCieNCeS dU ClimAt et de l’eNViRoNNemeNt (lSCe), CNRS-CeA;UNiVeRSity of CRete;
stajas@gmail.com;lu.fourtziou@gmail.com;kbougiatioti@gmail.com;pzarmpas@gmail.
com;liakakou@meteo.noa.gr;jean.sciare@lsce.ipsl.fr;mihalo@chmeistry.uoc.gr;

To assess the smog problem emerging through the lastfew years alongside the eco-
nomic crisis outbreak, in the Athens metropolitanarea, a two month field measurement 
campaign was held, during winter 2013 –2014. Several instruments were deployed at the 
National Observatory of Athensfacilities in the center of the city. Measurements of submi-
cron aerosol chemicalcomposition were acquired using the Aerosol Chemical Speciation 
Monitor (ACSM).Black Carbon was also monitored using a seven wavelength Aethalom-
eter. AParticle Into Liquid Sampler (PILS) coupled with Ion Chromatography, was used-
to determine tracers of wood combustion, mainly non sea salt potassium. Theorganic 
aerosol fraction acquired from the ACSM was subsequently parameterizedby Positive 
Matrix Factorization using the SoFi Toolkit based on the ME-2engine and adopting the 
source apportionment strategy. Organic aerosols weredominant in the submicron range 
with a mean contribution of 70% throughout themeasurement period. Five factors were 
identified after several PMF runs. Threeof them can be related to Primary Organic Aer-
osols (POA). These include aHydrocarbon–like Organic Aerosol (HOA) factor with a rel-
ative contribution of16%, presenting a diurnal cycle coinciding with traffic peak hours, a 
CookingOrganic Aerosol (COA) factor contributing a 9% to the OA load, peeking during-
meal hours and a Biomass Burning Organic Aerosol (BBOA) factorwith maximum values 
in the late evening and 15% of relative contribution. The  two remaining factors exhibit 
signs of atmosphericprocessing (relatively strong m/z = 44 signal) and consist of an Ox-
ygenatedOrganic Aerosol (OOA) factor, with a diurnal pattern probably mostly related 
toPBL dynamics, which contributes 28% of the OA load and a dominant factor, relatedto 
biomass burning events (OOA-BB), contributing to the remaining 32%. The BBOAand 
OOA-BB factors significantly correlate to combustion tracers such as thenss - K?, Lev-
oglucosan andwood burning BC (BCwb). Chloride species measured by the ACSM was 
also found toexhibit significant correlation with these two factors probably indicating 
combustionof industrially processed materials for heating purposes. 

P4.136 - EXCEEDANCES OF PARTICULATE MATTER CONCENTRATIONS IN CYPRUS. 
REGIONAL OR LOCAL ORIGIN?
VRekoUSSiS mihAliS; kleANthoUS SAVVAS; mihAlopoUloS NikolAoS;
the CypRUS iNStitUte;miNiStRy of lAboUR ANd SoCiAl iNSURANCe, depARtmeNt of lAboUR iNSpeC-
tioN (dli), NiCoSiA, CypRUS;UNiVeRSity of CRete;
vrekoussis@cyi.ac.cy;skleanthous@dli.mlsi.gov.cy;mihalo@chemistry.uoc.gr;

Recent reports on the ambient particulate matter, PM, levels in Cyprus highlighted the 
occurrence of a significant number of PM exceedances above the limits set by EU legisla-
tion and pointed out the need for abatement strategies. The main objective of this study 
was therefore, a) to quantify the above exceedances and their temporal variability and 
b) to identify and understand their origin by accessing the contribution of the natural 
and anthropogenic PM sources influencing the ambient air in Cyprus and the Eastern 
Mediterranean Area. To this end, we present an extended time-series of sixteen years 
of particulate matter (PM10) observations conducted at the background Agia Marina 
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monitoring station in Cyprus (EMEP, 532m a.s.l.). The mean PM10 levels at the Agia Mari-
na-EMEP station (29.6±10.1 µg m-3: 1997-2012) are comparable to the ones reported for 
other East Mediterranean sites suggesting a common regional influence. Spatial partic-
ulate matter observations at all major urbancenters in Cyprus showed that on an annual 
basis almost 40% of the days in the city centers are characterized by elevated PM10 lev-
els (>50µg m-3). However, by taking into account the regional PM levels of Agia Marina, 
the respective number of the computed exceedances originating exclusively from local 
emissions becomes significantly lower (21 days per year on average). Concurrent analy-
sis of PM2.5, organic and elemental carbon mass concentrations at urban, suburban and 
rural monitoring stations revealed that a) on average, half of the measured PM10 concen-
tration emanated from coarse particles mainly of natural origin (e.g. Sahara dust and/or 
soil re-suspension) and b) the OC/EC ratio at the natural background site of Agia Marina 
is equal to 4.84 pointing to secondary organic aerosol (SOA) formation, whereas in the 
urban and suburban sites, the OC/EC ratio is lower ranging from 1.46 to 1.84, denoting 
significant influence from fossil fuel primary emissions in the studied areas. All the above 
show that an important fraction of the reported exceedances can be associated with 
transported air masses affected by anthropogenic (e.g. Balkans, Central Europe, Turkey) 
and natural (e.g. mineral African dust) emissions that impact on the regional background 
of pollution in the Eastern Mediterranean. 

P4.137 - TEMPORAL AND SPATIAL VARIABILITY OF TROPOSPHERIC OZONE IN CY-
PRUS AND THE EASTERN MEDITERRANEAN
VRekoUSSiS mihAliS; kleANthoUS SAVVAS; mihAlopoUloS NikolAoS; kAlAbokAS pAVloS; lelieVeld 
JoS;
the CypRUS iNStitUte;miNiStRy of lAboUR ANd SoCiAl iNSURANCe, depARtmeNt of lAboUR iN-
SpeCtioN (dli), NiCoSiA, CypRUS;UNiVeRSity of CRete;ACAdemy of AtheNS, AtheNS, GReeCe;-
mAx-plANCk-iNStitUte foR ChemiStRy, mAiNz, GeRmANy; the CypRUS iNStitUte, NiCoSiA, CypRUS;
vrekoussis@cyi.ac.cy;skleanthous@dli.mlsi.gov.cy;mihalo@chemistry.uoc.gr;kalabokas_
pavlos@yahoo.gr;jos.lelieveld@mpic.de;

This study focuses on the temporal and spatial variability of surface ozone levels in the 
Eastern Mediterranean area, a region affected by transported air masses of various or-
igins with variable chemical composition and by high insolation. Valuable new informa-
tion on the origin and temporal variability of ozone emanated from the statistical analysis 
of a long-term record (1997-2012) of continuous ozone concentrations at the rural Agia 
Marina (EMEP, 532m a.s.l.) station in Cyprus. The observations revealed the presence 
of a prominent seasonality with maxima and minima observed during summer (54 ± 
5ppbv) and winter (39 ± 3ppbv), respectively. The deseasonalized annual data suggest a 
non-significant upward trend over the 16 years of 0.11±0.12 ppbvy-1. To assess the ozone 
spatial variability simultaneous measurements have been performed in 2011-2012 at Inia 
and Cavo Greco, two remote marine sites located to the west and the east of the island 
respectively. Our results show that the ambient ozone levels over Cyprus are mostly in-
fluenced by the regional transported background ozone while the local precursor emis-
sions play a minor role (less than 6%). On an annual basis a net ozone reduction of 1.5 and 
1.0 ppbv occurs when the air masses originate from northerly and westerly directions, 
respectively, while this is 2.4 ppbv during southerly wind. This suggests continuous net 
ozone loss controlled by surface deposition and photochemical destruction, and high-
lights the importance of long-range transport in controlling ozone levels in Cyprus.
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P4.138 - OXIDATION OF ORGANIC AEROSOL OVER THE PO VALLEY BASIN OB-
SERVED FROM MT. CIMONE HIGH ALTITUDE STATION
mAtteo RiNAldi; StefANiA GilARdoNi; mARCo pAGlioNe; StefANo deCeSARi; SANdRo fUzzi; pAolo 
CRiStofANelli; pAolo boNASoNi; VANeS polUzzi; SilViA feRRARi; mARiA CRiStiNA fACChiNi;
iSAC-CNR;CNR-iSAC;iSAC-CNR;itAliAN NAtioNAl ReSeARCh CoUNCil (CNR) - iNStitUte of At-
moSpheRiC SCieNCeS ANd ClimAte (iSAC);CNR-iSAC;NAtioNAl ReSeRCh CoUNCil of itAly;iNStitUte 
of AtmoSpheRiC SCieNCe ANd ClimAte;ARpA emiliA RomAGNA;ARpA emiliA RomAGNA;NAtioNAl 
ReSeARCh CoUNCil  (CNR);
m.rinaldi@isac.cnr.it;s.gilardoni@isac.cnr.it;m.paglione@isac.cnr.it;s.decesari@isac.
cnr.it;s.fuzzi@isac.cnr.it;p.cristofanelli@isac.cnr.it;p.bonasoni@isac.cnr.it;vpoluzzi@ar-
pa-emr-it;sferrari@arpa.emr.it;mc.facchini@isac.cnr.it;

High resolution time of flightaerosol mass spectrometer (HR-ToF-AMS) measurements 
have been performed, forthe first time, at Mt. Cimone GAW station (44°12’ N, 10°42’ E, 
2165 m asl)between June and July 2012, under the framework of the EU project PE-
GASOS and theEmilia-Romagna Region project SUPERSITO. The main aerosol compo-
nents (organics,sulphate, ammonium and nitrate) show a clear concentration trend, at 
thesampling site, as a result of the planetary boundary layer (PBL) dailyevolution. The 
highest concentrations are observed during the day, when thesite is within the PBL and 
is affected by the aerosol sources located withinthe Po Valley basin. Conversely, the 
concentrations reach their minimum atnight, when the top of Mt. Cimone is above the 
shallow nocturnal layer, in theresidual layer (LR), disconnected to the underlying aerosol 
sources. Elementalanalysis performed with high resolution mass spectra (Aiken et al., 
2007),revealed decreasing average H/C and increasing O/C ratio from PBL to RL sam-
ples.Consequently, the average OM/OC ratio passes from 1.83±0.05 in PBL, to1.94±0.08 
in RL samples. These results evidence the progressive oxidation of OAover the Po Valley 
basin, from few hours after their emission/formation to oneor more days of atmospheric 
processing. On a Van Krevelen space, the dataproduce a slope of ~ –1, suggesting that 
the observed regional scale oxidationprocesses occur mainly through the addition of 
carboxylic functional groups(Heald et al., 2010). This is further confirmed by the analysis 
of the HR massfragments, showing an enhanced contribution of fragments containing 
carbon,hydrogen and more than one oxygen atom, in RL samples with respect to PBL 
ones.Positive Matrix Factorization (PMF) was performed on the high resolutionorgan-
ic mass spectra collected through the whole campaign. Preliminary resultssupport the 
above findings on aerosol ageing.

Aiken et al. (2007), Anal. Chem.79, 8350-8358.

Heald et al. (2010), Geophys.Res. Lett. 37, L08803.

P4.139 - BLACK CARBON INDOOR POLLUTION AND HUMAN HEALTH IN THE HIMA-
LAYAS
ANNAliSA CoGo; ANGelA mARiNoNi; loReNzA pRAtAli; eVA beRNARdi; mAURizio bUSetto; RoSAmARiA 
bRUNo; SANdRo fUzzi; StefANiA pRoietti; pAolo SdRiNGolA; eliSA VUilleRmoz; pAolo boNASoNi;
biomediCAl SpoRt StUdieS CeNteR, UNiVeRSity of feRRARA, itAly;iNStitUte of AtmoSpheRiC SCieNC-
eS ANd ClimAte, NAtioNAl ReSeARCh CoUNCil of itAly;iNStitUte of CliNiCAl phySioloGy, NAtioNAl 
ReSeARCh CoUNCil of itAly;biomediCAl SpoRt StUdieS CeNteR, UNiVeRSity of feRRARA;iNStitUte 
of AtmoSpheRiC SCieNCeS ANd ClimAte, NAtioNAl ReSeARCh CoUNCil of itAly;iNStitUte of CliNiCAl 
phySioloGy, NAtioNAl ReSeARCh CoUNCil of itAly;CNR-iSAC;eNGiNeeRiNG depARtmeNt, UNiVeRSi-
ty of peRUGiA;eNGiNeeRiNG depARtmeNt, UNiVeRSity of peRUGiA;eVk2CNR Committee;iNStitUte of 
AtmoSpheRiC SCieNCe ANd ClimAte;
cga@unife.it;a.marinoni@isac.cnr.it;lorenza@ifc.cnr.it;eva.bernardi@unife.it;m.busetto@
isac.cnr.it;rosam.bruno@gmail.com;s.fuzzi@isac.cnr.it;proietti.stefania@gmail.com;pao-
lo.sdringola@gmail.com;elisa.vuillermoz@evk2cnr.org;p.bonasoni@isac.cnr.it;
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High concentrations of particulatematter and other pollutants emitted from fossil fuel 
combustion, biomassburning and biofuel cooking activities have severe implications to 
human healthand to agriculture, ecosystem and earth’s radiative balance. In particular, 
indeveloping countries, a major source of indoor air pollution is smoke from openfires 
and cook stoves emitting high amounts of pollutants, including carbonmonoxide. Among 
these indoor pollutants, black carbon (BC) particles areemitted at concentration about a 
factor of magnitude higher than the moderncook stoves. BC and other co-emitted spe-
cies have a particularly large impacton public health because they make up a substantial 
part of both indoor andoutdoor pollution.

During November2013, an interdisciplinary field campaign took place in avillage of the 
Nepalese Himalayas, where people lives according to old traditionallifestyle. Eight dif-
ferent homes were monitored for about 24 hours continuouslyusing a portable indoor 
air-quality monitor for BC. In addition, a portable detectorwas used to perform measure-
ments of CO emitted by wood stoves when the fire wasaglow and off.

Preliminary analyses showed thatconcentrations of BC higher than 10µg/m3, are ob-
served duringthe morning and especially evening hours, when the braziers are burning 
wood ordung for cooking and heating. The CO concentrations during the burning of the 
brazieralways exceeded 10 ppm.

In connection with these measurements, 76 non-smokers (55 females, age 18-85) were-
subjected to the lung function test. Bronchial obstruction was present in 7.9% ofthe sub-
jects (26.9% of subjects  > 50years). Early bronchial obstruction was present in 27.6% 
(55% of subjects >50 years). These results are higher than expected in non-smoking sub-
jects. 71subjects (48 females) underwent also cardiovascular evaluation. The occurrence 
ofhypertension was 21%, diabetes 7%, hypercholesterolemia (LDL>130mg/dl) 44%,obesi-
ty 10%, low HDL 49%, hypertriglyceridemia 24%. The endothelial function ofthe brachial 
artery, a method to assess early risk of atherosclerosis, was reduced(maximum percent-
age increase in diameter after reactive hyperemia: 4.07 ± 2.34%). Chronic exposure to in-
door pollution, as monitoredduring this study, definitely impairs cardiorespiratory health 
in mountaindwellers.

P4.140 - SOURCES, SEASONAL VARIABILITY AND OXIDATION STATE OF ORGANIC 
AEROSOL IN THE EASTERN MEDITERRANEAN
AikAteRiNi boUGiAtioti; iASoNAS StAVRoUlAS; eVANGeliA koSteNidoU; fRANCeSCo CANoNACo; ANdRe 
pReVot; SpyRoS N. pANdiS; mihAlopoUloS NikolAoS;
UNiVeRSity of CRete;UNiVeRSity of CRete;iCe-ht foRth;pAUl-SCheRReR iNStitUte;pAUl SCheR-
ReR iNStitUte;UNiVeRSity of pAtRAS;UNiVeRSity of CRete;
kbougiatioti@gmail.com;stajas@gmail.com;vkostenidou@gmail.com;francesco.canona-
co@psi.ch;andre.prevot@psi.ch;spyros@chemeng.upatras.gr;mihalo@chemistry.uoc.gr;

Thesources, seasonal variability and oxidation state of organic aerosol werestudied at 
the remote background site of Finokalia, Crete (EasternMediterranean) for a period of 16 
months (June 2012 to December 2013). Thestudy is based on measurements performed 
using an Aerosol Chemical SpeciationMonitor (ACSM) and the resulting organic com-
ponents identified by PositiveMatrix Factorization (PMF) analysis of the organic mass 
spectra. Differentfactors and subsequently different sources are identified depending 
on theseason, each factor having varying contribution to the total organic aerosol(OA). 
Overall the O/C ratio of the total OA varies between 0.61 and 1.31, witha mean value of 
1.06±0.13, which is within the observed values oflow-volatility oxygenated organic aero-
sol (OOA) and dicarboxylic acids. Thisratio can be a proxy for the oxidation state and its 
variability can reflectthe variations in OA age during the measurement period. Based on 
PMF analysis,throughout the study period the factor that exhibits the largest contribu-
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tionis a highly oxygenated OA with pronounced relative intensity of m/z 18 and 44,which 
is furthermore supported by its elevated O/C (1.25±0.07). It exhibits aseasonal cycle with 
minimum average concentrations during winter (1.07±0.82 µg m-3) andmaximum during 
summer (2.13±1.07 µgm-3) and respective contribution of 52% and 58%. Long-ranget-
ransport of biomass burning from Southeastern Europe and countries surroundingthe 
Black Sea influence the site during two periods (April-May andJuly-September). The 
fresh BBOA factor during these periods is estimated tocontribute on average 17.1±2.2% 
to the total OA. Finally, a distinct regionalsource of olive tree branches burning, which is 
a common agricultural wastemanagement practice in the Mediterranean area after the 
annual pruning of olivetrees, is also identified from November to February (not includ-
ed in theaforementioned BBOA). This factor can contribute up to 48% of the identified 
OAduring wintertime and can be regarded as an important emission source duringthis 
season in the region. 

SESSION 5: ATMOSPHERIC CHEMISTRY FUNDAMENTALS

P5.1 - WHAT CONTROLS THE TRANSITION FROM LOW TO HIGH SURFACE OZONE 
DURING WINTER IN THE NORTH – WEST INDO-GANGETIC PLAIN (IGP): METEOR-
OLOGY, RADICAL CHEMISTRY OR EMISSIONS?
ChiNmoy SARkAR

iiSeR mohAli, iNdiA

chinmoysarkar@iisermohali.ac.in

Mechanistic studies aimed at understandingthe drivers of surface ozone in winter time 
in North India do not exist. Here,we investigate the NO-NO2-O3 photostationary state 
andradical chemistry at a regionally representative suburban site (30.667°N,76.729°E) 
in North – West Indo-Gangetic Plain (IGP) using in-situ measurements(1 minute time res-
olution) of ozone, its precursors NOx (NO + NO2),speciated volatile organic compounds 
(VOCs) and relevant photolysis ratesduring the winter season (January 1-15, 2013). The 
period from January 1-8 wasmarked by low average ozone levels of ~ 13 ppbv, where-
as from January 9-15, theaverage ozone levels increased to ~ 42 ppbv. This provided a 
unique opportunityto examine changes in the drivers of surface ozone at the regional 
site. TheLeighton ratio and its variability in response to different precursor regimeswas 
used to derive total peroxy radical concentrations. During the high ozoneperiod, the 
calculated average peroxy radical concentration was 204 ± 140 pptvwith maximum con-
centration of 590 pptv which is remarkable for wintertimeconditions for most sites in the 
world. During this high ozone period the calculatedperoxy radical concentration corre-
lated significantly with peroxy radicalproduction rate, derived using the in-situ OH reac-
tivity. Generally, theoccurrence of higer hydroxyl (OH) radical concentrations were the 
major reasonfor higher ozone levels in winter causing the transition from lower to higher 
photochemicalregimes for ozone formation. However during intense fog episodes, the 
wetscavenging of ozone and peroxy radicals due to rapid reaction (in the timescaleof 
millisecond to second) with H2O and O2- presentin the droplets of fog, resulted in re-
duced ozone levels. During certain afternoonsit was also observed that high ambient 
ozone levels were characterized by highwind speeds so that during such periods, trans-
ported ozone was also asignificant factor for high surface ozone at the site.
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P5.2 - AUTOPHOTOCATALYTIC PROPERTIES OF ORGANIC AEROSOLS: A NEW 
PATHWAY FOR SOA GROWTH IN THE TROPOSHERE?
ChRiStiAN GeoRGe;
CNRS;
christian.george@ircelyon.univ-lyon1.fr;

Humankind is facing a changing environmentpossibly due to anthropogenic stress on 
the atmosphere. In this context,aerosols play a key role by affecting the radiative cli-
mate forcing,hydrological cycle, and by their adverse effect on health (Donaldson, Li et 
al. 1998). The role of organic compounds inthese processes is however still poorly un-
derstood because of their massivechemical complexity and numerous transformations. 
This is particularly true forSecondary Organic Aerosol (SOA), which are produced in the 
atmosphere byorganic gases.

Traditionally, the driving forcesfor SOA growth is believed to be the partitioning onto 
aerosol seeds ofcondensable gases, either emitted primarily or resulting from the gas 
phaseoxidation of organic gases(Volkamer,Ziemann et al. 2009). However, even the 
most up-to-datemodels based on such mechanisms cannot account for the SOA mass 
observed in theatmosphere, suggesting the existence of other, yet unknown formation 
processes.The present study shows experimental evidence that particulate phase chem-
istryproduces photo-sensitizers that lead to photo-induced formation and growth ofsec-
ondary organic aerosol in the near UV and the presence of volatile organiccompounds 
(VOC) such as terpenes(Monge, Rosenørn et al. 2012).

By means of an aerosol flow tube reactorequipped with Scanning Mobility Particle Sizer 
(SMPS) having Kr-85 sourceaerosol neutralizer, Differential Mobility Analyzer (DMA) and 
CondensationParticle Sizer (CPC), we identified that traces in the aerosol phase  of gly-
oxal chemistry products, as isexplained in Gallway et al., and Yu et al.,(Galloway, Chhabra 
et al. 2009; Yu, Bayer et al. 2011), namely imidazole-2-carboxaldehyde (IC) arestrong 
photo-sensitizers when irradiated with near-UV. In the presence ofvolatile organic com-
pounds such as terpenes (Aregahegnet al., submitted, 2013), this chemistry leads to a 
fast aerosol growth. Thisobservation will be presented.

Furthermore, the influence of pH, type andconcentration of VOCs, composition of seed 
particles, relative humidity andirradiation intensity on particle growth were studied.

On top of thepossible in situ production of photosensitizer, VOCs having unsaturated-
tertiary carbon were observed to lead to SOA growth. Due to the presence ofexocyclic 
and endocyclic unsaturated tertiary carbon, limonene was observed tolead to an effi-
cient SOA formation and growth. This novel photo-sensitizer, IC,contributed to more 
than 30% of SOA growth in 19min irradiation time in thepresence of terpenes in the 
system, depending linearly with the irradiationintensity. These results demonstrate that, 
upon ageing, organic aerosols canproduce photo-sensitizers which auto-photo-catalyse 
their SOA growth.

Donaldson,K., X. Y. Li, et al. (1998).  Journal of Aerosol Science 29(5–6):553-560.

Galloway, M. M., P. S. Chhabra, et al. (2009).  Atmos.Chem. Phys. 9: 3331-3345.

Monge, M. E., T. Rosenørn, et al. (2012). Proceedings of the National Academy of Scienc-
es 109(18):6840-6844.

Volkamer, R., P. J. Ziemann, et al. (2009).  Atmos.Chem. Phys. 9(6): 1907-1928.

Yu, G., A. R. Bayer, et al. (2011). Environmental Science & Technology 45(15): 6336-6342.
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P5.3 - COMPREHENSIVE ANALYTICAL SYSTEM FOR MEASURING ISOPRENE-DE-
RIVED NITRATES
ClAiRe ReeVeS; GRAhAm millS; GlyN hiAtt-GipSoN; SeAN bew

UNiVeRSity of eASt ANGliA; UNiVeRSity of eASt ANGliA; UNiVeRSity of eASt ANGliA; UNiVeRSity of 
eASt ANGliA

c.reeves@uea.ac.uk; g.mills@uea.ac.uk; g.hiatt-gipson@uea.ac.uk; s.bew@uea.ac.uk

Graham P. Mills1, GlynHiatt-Gipson2, Sean P. Bew2, and Claire E. Reeves1
1 Centre for Ocean and AtmosphericScience, School of Environmental Sciences, University of East 
Anglia, Norwich,NR4 7TJ, UK
2 School of Chemistry, University ofEast Anglia, Norwich, NR4 7TJ, UK

Globaland regional model studies show that the calculated impact of isoprene on O3is 
critically dependent on the model isoprene oxidation chemical scheme, inparticular the 
way the isoprene-derived nitrates are treated. There isconsiderable uncertainty over the 
yield and fate of isoprene nitrates, inparticular whether NOX tied up in the nitrates is lat-
er recycled oris lost from the atmosphere. Much of what is known about this chemistry 
isbased on theoretical calculations, with most observational constraints based onmeas-
urements of either groups of nitrates as totals, or degradation productsthat come from 
more than one reaction and precursor species.

To address these shortcomings we have been developing ananalytical system able to 
unambiguously identify, and quantify theconcentrations of, individual isoprene nitrates.  
Specifically this requires the chemicalsynthesis of individual isoprene nitrates. To date 
we have developed synthetic methods for a range of isometricallypure isoprene nitrates 
(such as primary nitrates from OH or NO3addition to isoprene and secondary nitrate 
products such as acetone nitrate). Wehave also been developing a dual-channel GC-MS 
analysis system and itsassociated calibration system. Analyses have been performed us-
ing two different column phases and in both EI and Negative Ionmodes.

P5.4 - AN INVESTIGATION OF THE OZONOLYSIS OF ISOPRENE UNDER ATMOS-
PHERIC CONDITIONS
dAële VéRoNiqUe; CAzAUNAU mAthieU; ReN yANGANG; CheN hUi; GRoSSeliN beNoit; 
wAhid melloUki; ;
CNRS;CNRS;CNRS;CNRS;CNRS;CNRS;;
veronique.daele@cnrs-orleans.fr;mathieu.cazaunau@cnrs-orleans.fr;yangang.ren@cnrs-
orleans.fr;hui.chen@cnrs-orleans.fr;benoit.grosselin @cnrs-orleans.fr;mellouki@cnrs-
orleans.fr;;

Biogenic volatile organic compounds (BVOCs) constitute the largestfraction of the total 
volatile organic compound (VOCs) present in theatmosphere. They originate from natu-
ral emissions and have a profound impact onthe atmospheric chemistry associated with 
ozone production and secondaryorganic aerosol (SOA) formations. In addition, they 
have an important influenceon the oxidizing capacity of the atmosphere, through their 
impact on the HOxradical budget. On the other hand, in the recent years, the impor-
tance of theindoor chemistry involving terpenes has become an important issue due to 
theformation of toxic pollutants such as formaldehyde. Although the atmosphericoxida-
tion schemes of BVOCs have been investigated previously by numerousgroups, it is well 
accepted that the present models describing BVOCsatmospheric fate are still not well 
defined. Further studies to elucidate themissing reaction channels are hence needed.

In this study, we present a comprehensive investigation on theozonolysis of isoprene, 
the most abundant BVOCs emitted into the atmosphere,using the newly constructed 
large atmospheric simulation chamber, HELIOS. The HELIOS facility consists of a large 
outdoorsimulation chamber integrated into the ICARE-CNRS Laboratory in Orleans,-
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France. It is constituted of a hemispherical FEP foil chamber (volume of » 100 m3) with 
a retractable cover tocontrol the exposure to sunlight. The chamber is equipped with a 
range ofin-situ and off-line analytical instrumentation (FTIR, PTRMS-TOF,GC-MS/FID/
PID, ozone and NOx monitors, HCHO-Hantz’s method, Lopap-HONO, SMPS,….)in addi-
tion to sensors for other parameters measurements (e.g. T, P. RH).

The investigation includes a kinetic and mechanisticstudy under different conditions. 
The rate coefficient for the reaction ofozone with isoprene has been re-visited in the 
presence and absence ofscavengers. A number of the ozonolysis products have been 
identified andquantified by different techniques. The results obtained will be presented 
andcompared to previous studies. Furthermore, the capacities of the HELIOSfacility for 
investigating the atmospheric processes under realistic conditionswill be exposed.

P5.5 - GLOBAL TROPOSPHERIC O3 BUDGET IN HADGEM2-ES – A RANKING OF SEN-
SITIVITIES
GeRd folbeRth

met offiCe hAdley CeNtRe

gerd.folberth@metoffice.gov.uk

Ozone is one of the key trace species in the atmosphere. It has a prominent role in both 
air quality, as a major component of photochemical smog, and in climate, as an impor-
tant greenhouse gas. Moreover, ozone is the main source of hydroxyl radicals in the 
troposphere which in turn define the lifetime of methane, another key greenhouse gas. 
As a consequence of this shared role ozone effectively entangles air quality and climate 
inextricably.   The concentration of ozone in the troposphere depends on numerous 
processes including natural and anthropogenic emissions of precursors (predominantly 
NOx, CH4 and VOC), atmospheric transport, tropospheric photochemistry, and its sinks, 
foremost dry deposition at the surface. However, state-of-science Earth system models 
that can resolve many of the processes involved in the formation and destruction of 
ozone in a fully integrated manner have only become available very recently. While many 
of the processes have been explored individually with regard to ozone sensitivity not 
much is known about the role of feedbacks in the variability and sensitivities of the ozone 
budget.  We explore the sensitivity of the ozone budget to perturbations in meteorolo-
gy and physical processes and uncertainties in emissions and the chemical mechanism. 
These sensitivities are assessed with the state-of-science HadGEM2 Earth system mod-
el. HadGEM2, in its Earth system configuration, includes, amongst others, an extensive 
tropospheric chemistry component (UKCA-ExtTC), a comprehensive land-surface com-
ponent (MOSES-TRIFFID) and an interactive bVOC emission model (iBVOC). We use this 
framework to assess and rank ozone budget sensitivities.

P5.6 - THE WORLD CALIBRATION CENTER - ULTRAVIOLET SECTION (WCC-UV)
GReGoR hülSeN;
phySikAliSCh-meteoRoloGiSCheS obSeRVAtoRiUm dAVoS - woRld CAlibRAtioN CeNteR (pmod/
wRC);
gregor.huelsen@pmodwrc.ch;

A GAW regional UV calibration center for the European region (WMO RA VI(Europe)) 
has been established at PMOD/WRC since January 1, 2008. Its mainfunction is to en-
sure that the data submitted to the GAW World UV data Centre(WOUDC) operated by 
the Meteorological Service of Canada in Toronto is of knownand adequate quality to 
meet the needs of the scientific community. By itsactivities, the European Ultraviolet 
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Calibration Center aims at improving thedata quality in the European GAW UV network 
and at harmonizing the results fromdifferent stations and monitoring programs in order 
to ensure representativeand consistent UV radiation data on a European scale. As of 
1st January 2013, thePMOD/WRC has been recognized as a World Calibration Center 
(WCC) for UVradiation for the World Meteorological Organization, Global Atmosphere 
WatchProgramme (WCC-UV).

We present the Terms of Reference for the WCC-UV. These are first, to assistWMO Mem-
bers operating WMO/GAW stations to link their UV radiation observationsto the WMO/
GAW Reference Scale through comparisons of the station instrumentswith the standard 
instruments operated by PMOD/WRC. Second, to assist theWMO/GAW Scientific Advi-
sory Group (SAG) on UV radiation in the development ofthe quality control procedures 
required to support the quality assurance of UVobservations and ensure the traceability 
of these measurements to the correspondingprimary standard. Third, to maintain a set 
of reference irradiance standardsand ensure their traceability to the SI units through pur-
chase andintercomparison of transfer standards traceable to primary irradiance stand-
ardsheld at National Metrological Institutes (NMIs). Fourth, to maintain andoperate a 
transportable reference spectroradiometer for the routine qualityassurance and calibra-
tion of spectroradiometers measuring spectral solar UVirradiance through regular site 
visits. Fifth, to maintain and operateinstrumentation, to provide calibration facilities for 
UV radiation radiometers(spectral and broadband). And finally to provide traceability 
to the primaryspectral irradiance standards of NMIs, by calibrating spectral irradiance-
standards of UV monitoring laboratories.

P5.7 - TEMPERATURE DEPENDENCE OF AEROSOL FORMATION BY OZONOLYSIS OF 
A- AND SS-PINENE OVER AN EXTENDED CONCENTRATION RANGE
hARAld SAAthoff; kARl-heiNz NAUmANN; ottmAR möhleR

kARlSRUhe iNStitUte of teChNoloGy; kARlSRUhe iNStitUte of teChNoloGy; kARlSRUhe iNStitUte of 
teChNoloGy

harald.saathoff@kit.edu; namann@kit.edu; ottmar.moehler@kit.edu

Secondary organic aerosols (SOA) from the oxidation of biogenic volatileorganic com-
pounds (BVOC) like the monoterpene pinene are a large fraction ofthe tropospheric 
aerosol especially over tropical continental regions. Theinfluence of temperature and 
precursor concentrations on secondary organicaerosol (SOA) yields are still major un-
certainties in tropospheric aerosolmodels. Monoterpene concentrations in and above 
tropical or boreal forestsreach values up to a few tenth of a ppb during daytime decreas-
ing rapidly withaltitude in the boundary layer (Kesselmeier et al. 2000;  Boy et al., 2004).
Particle formation under these conditions is dominated by condensation ofsubstances 
with very low vapour pressures (Ehn et al., 2014). However, moststudies so far are limited 
to terpene concentrations of several ppb and higher.

Therefore we investigatedthe yield of SOA from the ozonolysis of a- and ß-pinene with 
an excess of ozone(220-930 ppb) in the 84 m3 aerosol chamber AIDA for initial terpene-
concentrations between 0.1 and 1 ppb. The temperatures investigated ranged from243 
to 296 K with relative humidities between 25% and 41%. Based on measured particlesize 
distributions (2-820 nm), particle number concentrations, and trace gasevolution model 
calculations were done using the dynamic aerosol model COSIMA-SOA(Naumann, 2003;  
Saathoff et al., 2009) in combination with the master chemicalmechanism.

The overall SOA yields increasesignificantly with decreasing temperature. However, com-
pared to the yieldsextrapolated from experiments done with higher terpene concentra-
tions the SOAyields at ambient concentrations are surprisingly high. They reach values 
of upto 20% at 243 K for organic aerosol mass concentrations of about 0.5 µg m-3even 
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without additional seed aerosol.          

Boy et al., (2004) Atmos.Chem. Phys. 4, 657–678.

Ehn et al., (2014) Nature 506, 476-479.

Kesselmeier et al., (2000) Atmos. Environ. 34, 4063-4072

Naumann (2003) J. Aerosol Sci. 34 (10), 1371-1397.

Saathoff et al., (2009) Atmos. Chem. Phys. 9(5), 1551-1577.

P5.8 - LONG-TERM MONITORING OF NOY AND T.NO3(= HNO3(G) + NO3-(P)), AND 
THEIR TEMPORAL TREND ANALYSES AT CAPE HEDO, OKINAWA JAPAN TO EVALU-
ATE THE TRANS-BOUNDARY POLLUTION FROM THE ASIAN CONTINENT
hiRoShi bANdow; yASUhiRo SAdANAGA; motomU tAkAdA; yoSUke ShiGetomi; Akie yUbA; ShiRo hA-
tAkeyAmA; ShUNGo kAto; yoShizUmi kAJii; AkiNoRi tAkAmi;
GRAdUAte SChool of eNGiNeeRiNG, oSAkA pRefeCtURe UNiVeRSity;oSAkA pRefeCtURe UNiVeRSi-
ty;oSAkA pRefeCtURe UNiVeRSity;oSAkA pRefeCtURe UNiVeRSity;oSAkA pRefeCtURe UNiVeRSity;to-
kyo UNiVeRSity of AGRiCUltURe ANd teChNoloGy;tokyo metRopolitAN UNiVeRSity;kyoto

bandow@chem.osakafu-u.ac.jp;sadanaga@chem.osakafu-u.ac.jp;ss108047@edu.osaka-
fu-u.ac.jp;shigetomi.yosuke@nies.go.jp;yuba-a@stelab.nagoya-u.ac.jp;hatashir@cc.tuat.
ac.jp;shungo@tmu.ac.jp;kajii.yoshizumi.7e@kyoto-u.ac.jp;takamia@nies.go.jp;

Recent economic growth in East Asian countries, especially in China, has been bringing 
impacts on the global environment. Much attention has been paid on the increases in 
emissions of atmospheric pollutants, such as nitrogen oxides (NOx), and the monitoring 
of surface NO2 from satellites and chemical-transport modeling studies have clearly 
demonstrated the distribution of NO2hot spots in the Asian continent. However, limit-
ed efforts have been reported on the ground-based long-term monitoring of nitrogen 
oxides species focusing on the trans-boundary pollution by the increasing emission of 
NOx.

We started continuous monitoring of NOy and T.NO3 at Cape Hedo, Okinawa from No-
vember 2005. The site, NIES Cape Hedo Aerosol and Atmospheric Monitoring Station 
(CHAARMS), is located in the northernmost part of Okinawa main island, 26.86° N and 
128.25° E, and is in the East China Sea. The site is a representative remote place of Ja-
pan. NOyand T.NO3 have been measured by a scrubber-difference/chemiluminescent 
NOxmonitor modified from the commercially-available instrument. O3and CO are also 
continuously monitored at CHAAMS by commercially available monitors.

Temporal trend analyses by a simple linear regression for daily-averaged concentra-
tions of NOy and T.NO3 against time during the period from Nov. 2005 to Aug. 2013. 
The trends analyzed for the whole data of the period show very small positive value (+ 
0.008 ppbv/yr), and a negative value (-0.056 ppbv/yr) for NOy and T.NO3, respective-
ly. Student’s t-tests with 95% significance level indicate that the small positive trend 
for NOy is statistically insignificant and significant for T.NO3. This implies the NOy and 
T.NO3concentrations at the site during the period are staying substantially constant and 
decreasing, respectively, although many studies have reported the robust evidence of 
the increases in NO2 concentration in the Asian continent. On the other hand, the same 
trend-analyses of NOy for each individual calendar month give positive trends for the 
months in autumn and winter, with statistical significance for November, December and 
January, indicating NOy has been being increasing in these seasons. This increasing 
trend could be due to the trans-boundary pollution from the Asian continent, judging 
from the prevailing seasonal winds.
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P5.9 - CHEMICAL STABILITY OF LEVOGLUCOSAN IN LABORATORY AND AMBIENT 
AEROSOL STUDIES: AN ISOTOPIC PERSPECTIVE
iUliA GeNSCh; xUe-fANG SANG; pAtRiCk SChlAG; JUeRGeN wildt; weRNeR lAUmeR; RAlf tillmANN; 
ChUeN-yU ChAN; GUeNteR eNGliNG; emmA l. mUNGAll; RAN zhAo; JoN AbbAtt; AStRid kieNd-
leR-SChARR

foRSChUNGSzeNtRUm JUeliCh; foRSChUNGSzeNtRUm JUeliCh, iek-8; foRSChUNGSzeNtRUm JUeliCh, 
iek-8; foRSChUNGSzeNtRUm JUeliCh, ibG-2; foRSChUNGSzeNtRUm JUeliCh, iek-8; foRSChUNGSzeN-
tRUm JUeliCh, iek-8; UNiVeRSity of NottiNGhAm, fACUlty of SCieNCe ANd eNGiNeeRiNG; deS

i.gensch@fz-juelich.de; x.sang@fz-juelich.de; p.schlag@fz-juelich.de; j.wildt@fz-juelich.
de; w.laumer@fz-juelich.de; r.tillmann@fz-juelich.de; john.chan@nottingham.edu.cn; 
guenter.engling@dri.edu; emungall@chem.utoronto.ca; ran.zhao@utoronto.ca; jab-
batt@chem.utoron

Levoglucosan, used in receptor models as the specific tracer of particulate matter emis-
sions from biomass burning, has long been considered being stable in the atmosphere. 
More recent ambient studies signalized significant atmospheric chemical degradation of 
levoglucosan, being supported by few following laboratory investigations. These showed 
that the levoglucosan concentration strongly decays in atmospherically relevant parti-
cles exposed to OH radicals. Isotopic analyses, complementarily to concentration meas-
urements of molecular tracers, can provide additional evidence for chemical processing, 
since this causes changes in the relative abundance of heavy to light isotopes due to the 
kinetic isotope effect (KIE). Moreover, due to the potential to fingerprint emissions, as 
well as chemical and physical processes in the atmosphere, stable isotopes are consid-
ered as a promising tool to improve our understanding of sources and atmospheric fate 
of organic aerosol.   

In this study, the chemical stability of levoglucosan was studied by exploring the isotopic 
fractionation of the reactant during the oxidation by hydroxyl radicals, in aqueous solu-
tions as well as by exposing atmospherically relevant particles to gas-phase OH. In both 
cases, the samples, experiencing different extent of processing, were isotopically analyz-
ed by using Thermal Desorption /Liquid Extraction - Two Dimensional Gas Chromatog-
raphy - Isotope Ratio Mass Spectrometry (TD/LE-2DGC-IRMS). From the dependence 
of levoglucosan d13C and concentration on the reaction extent, a KIE value was derived 
being within the range of predicted values for alkanes and alkenes with the same number 
of carbon atoms.

The obtained laboratory kinetic data on the isotope effects of the levoglucosan degra-
dation were employed to interpret ambient observations. Therefore, compound specific 
isotopic measurements of levoglucosan were carried out for ambient aerosol sampled 
during biomass burning episodes at rural, suburban and urban sites in Guangdong prov-
ince, China. Further, the origin and pathways of the probed air masses were determined, 
basing on back trajectories calculated with the Lagrangian particle dispersion model 
FLEXPART from ECMWF meteorological data. The results combining observed d13C for 
levoglucosan with back trajectory analyses will be discussed in relation to the potential 
of using compound specific d13C measurements for improved source apportionment 
and determining the photochemical age of organic molecular markers.



SCIENTIFIC PROGRAM

315

P5.10 - PRODUCTION OF LOW MOLECULAR WEIGHT DICARBOXYLIC ACIDS, ?-OX-
OACIDS, PYRUVIC ACID, GLYOXAL AND METHYLGLYOXAL VIA OZONE OXIDATION 
OF ISOPRENE
kimitAkA kAwAmURA; eRi tAChibANA; yoSUke SAkAmoto; JUN hiRokAwA;
hokkAido UNiVeRSity;hokkAido UNiVeRSity;fACUlty of eNViRoNmeNtAl eARth SCieNCe, hokkAido 
UNiVeRSity;fACUlty of eNViRoNmeNtAl eARth SCieNCe, hokkAido UNiVeRSity;
kawamura@lowtem.hokudai.ac.jp;tachi@lowtem.hokudai.ac.jp;y_sakamoto@ees.hoku-
dai.ac.jp;hirokawa@ees.hokudai.ac.jp;

Low molecular weight dicarboxylic acidssuch as oxalic acid (C2) are most abundant 
organic compound class inthe atmospheric aerosols. Due to their water-soluble prop-
erties, diacids canenhance the hygroscopicity of atmospheric particles. Diacids can be 
primary emitted from combustion sources such as fossil fuel combustion and biomass 
burning and secondarily produced by photochemical oxidations of biogenic and an-
thropogenic hydrocarbons. However, their sources and formation processes are still not 
well understood. Isoprene is the most abundant BVOC emitted from terrestrial plants 
and can serve as important precursors of diacids. We conducted a laboratory oxidation 
of isoprene (2.0 ppm) with ozone (4.3 ppm) ina Teflon bag for 10, 30, 60, 120, 240, and 
480 min. The formed particles were collected with quartz fiber filters and analyzed for 
diacids, oxoacids and a-dicarbonyls employing water extraction and butyl ester derivat-
ization and using GC and GC/MS techniques to better understand the production of di-
carboxylic acids and related compounds from isoprene. Here, we report the production 
of homologous diacids and related compounds from isoprene.

We detected homologous series of straight-chain diacids (C2-C6), branched-chain diac-
id (iC4), unsaturated diacids (maleic and methylmaleic acids) as well as w-oxocarboxylic 
acids (C2-C9), pyruvic acid, glyoxal and methylglyoxal. We found that oxalic acid (3000-
9700 ngm-3) is the dominant diacids followed by succinic (C4) or malonic (C3) acid. 
Their concentrations increased with reaction time with maximum in 4 hours. Interesting-
ly, C3/C4 ratios increased with time. The second most abundant species following oxalic 
acid was generally methylglyoxal (3600-9600 ngm-3), except for the 30 min. sample 
where methylglyoxal was more abundant than oxalic acid. We also found that glyoxylic 
acid (wC2) is abundantly produced from isoprene with concentration range of 1600-
3800 ngm-3, followed by wC3 and wC4. We will present the variations of concentrations 
and molecular distributions of diacids and related compounds with reaction time and 
discuss the importance of isoprene as a source of oxalic, malonic, succinic and glyoxylic 
acid, and methylglyoxal in ambient aerosols. Although the laboratory concentrations 
are 1-2 orders magnitude higher than the ambient values, this study demonstrates that 
isoprene is an important source of diacids in atmospheric particles.

P5.11 - ASSESSMENT OF PHOTOCHEMICAL AIR QUALITY SIMULATION OVER CUBA 
WITH WRF-CHIMERE
leoNoR mARiA tURtoS CARboNell; eliezA meNeSeS RUiz; oSVAldo Adolfo CUeStA SANtoS; mAde-
leiNe SáNChez GáCitA; yASSeR foNSeCA RodRiGUez

CUbAeNeRGiA; CUbAeNeRGiA; meteoRoloGiCAl iNStitUte of CUbA; iNStitUto NACioNAl de 
peSqUiSAS eSpACiAiS - iNpe; CUbAeNeRGiA
leonort@cubaenergia.cu; emeneses@cubaenergia.cu; osvaldo.cuesta@insmet.cu; ma-
deleine.sanchez@cptec.inpe.br; fonseca@cubaenergia.cu

This research presents the results of the photochemical air quality simulation using WRF-
CHIMERE over Cuba in two case studies. Anthropogenic emissions data fromthe ED-
GAR 4.1 database were used, making the necessary adjustments in the CHIMERE emis-
sion pre-processor. The WRF simulated one year (2009) and the results were validated 
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against observed meteorological data. The modeling periods in CHIMERE were ten days 
in January and ten in August.

The reported emissions in EDGAR 4.1 and 4.2 were compared to the Greenhouse Gases 
National Inventory. This evaluation has demonstrated a very good agreement for CO2 
(total and by sectors) and a fair agreement for CH4, NOX, SO2 and NMVOC. The analysis 
of the EDGAR data spatial distribution also shows good consistency. Although EDGAR 
4.2 was not used in the air quality modeling in this research, it was analyzed for future 
modeling tasks. The differences in SO2 emissions are solved normalizing EDGAR 4.2 
emissions to Cuban National Inventory by sectors.

Biogenic emissions are estimated using Model of Emissions of Gases and Aerosols from-
Nature (MEGAN) for a and b pinene, nitrogen monoxide,  limonene, ocimene and iso-
prene. The emissions are estimated according to meteorological conditions of the mod-
eling period and land-uses information.

The CHIMERE results are coherent with the theory and with the available measurement 
values reported for the country. The O3 average concentrations are highest in January, 
due to the transboundary transport from North America, and lowest in August, in spite 
of the higher solar radiation in this period. The absolute maximum is west of Havana. 
There are significant peaks to the west of Santiago and Cienfuegos, which shows the 
high contribution of domestic emissions into the O3 concentrations. The hourly maxi-
mum concentration was 116 microgram/Nm3, greater than 80, ceiling established in the 
Air Quality Cuban standard.

Although the results from this study have shown the capabilities of the methodology 
followed as an air quality diagnostic and forecasting tool for air quality in Cuba, further 
studies need to be carried out to solve the uncertainties involved in the implementation 
process.

P5.12 - CHEMICAL CHARACTERIZATION OF SÃO JOSÉ DOS CAMPOS AND CACH-
OEIRA PAULISTA (SAO PAULO-BRAZIL) ATMOSPHERE USING DENUDERES SYSTEM: 
PRELIMINARY RESULTS.
mARiA CRiStiNA foRti; StéphANe pAlmA CRiSpim; RobeRtA lee mACiVieiRo AlCAide; Noélli lemeS 
GARCiA; mARiANA de AlmeidA SoUzA; JoSé CARloS doS SANtoS; JoSe RobeRto ChAGAS; ;
bRAziliAN iNStitUte foR SpACe ReSeARCh;iNStitUto NACioNAl de peSqUiSAS eSpACiAiS;bRAziliAN 
iNStitUte foR SpACe ReSeARCh;iNStitUto NACioNAl de peSqUiSAS eSpACiAiS;iNStitUto NACioNAl de 
peSqUiSAS eSpACiAiS;iNStitUto NACioNAl de peSqUiSAS eSpACiAiS;iNStitUto
cristina.forti@inpe.br;stephane.crispim@hotmail.com;roberta_alcaide@yahoo.com.br;-
noelli.garcia@inpe.br;mariana.asouza@yahoo.com.br;jcarlos@lcp.inpe.br;jrchagas05@
gmail.com;;

The content of nitrogen reactiveforms in excess in the atmosphere negatively influenc-
es the environment, humanhealth and climate change. Here it is presented preliminary 
results of a study conductedto characterize chemically the partition between the par-
ticulate and gaseousphases examining some inorganic chemical species. This study was 
conducted intwo different regions: urban (São José dos Campos/SP-Br: SJC) and ru-
ral(Cachoeira Paulista/SP-Br: CP) covering a period from August until September2013. 
The gaseous phase chemicals studied are NH3, HNO3,NOx, SO2and HCl and particulate 
phase chemicals are NH4+,NO3-, SO42- and Cl- intheir ionic soluble forms. These results 
shown the feasibility of theuse of denuderes and filters1 as substrate for sampling. Inad-
dition, a comparison with results obtained for airborne particulate matter forthe same 
chemicals (PM2.5 and PM2.5-10) collected in neutralsubstrate is made. The results for 
SJC indicate an effective contribution fromindustrial sources as well as from fossil fuel 
combustion while in CP thecharacteristics are of a region with livestock sources. It is 
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also observedthat the active substrates are more efficient in collecting PM than that of 
theneutral ones and that the latter may underestimate the contribution of gaseousphase 
for the formation of the particulate matter (PM).

Table 1 – Concentration mean values ofthe chemicals (µg.m-3) in the different fractions 
and phases ofatmospheric aerosol (g: gas phase, p: particulate phase).

SJCCP
µg.m-3µg.m-3
g*pPM2.5PM2.5-10gpPM2.5PM2.5-10
Cl-0,4360,6330,0740,1730,0800,1060,0290,139
NO3-2,191,580,2840,5550,3530,3760,1360,396
SO42-11,42,680,6150,2610,5920,2540,4440,149
NH4+6,302,170,2960,2621,120,4090,2650,186
1Sutton et al, Water, Air and Soil Pollution.Focus, 2001, 1(5/6), 1456.
We Thank FAPESP Proc. 2012/06416-1 forthe financial support and the MCTI through the 
PCI Program for the humanresources.

P5.13 - ANALYSIS OF THE OH BUDGET WITH A SERIES OF TERPENOIDS IN THE AT-
MOSPHERE SIMULATION CHAMBER SAPHIR
mARtiN kAmiNSki; heNdRik fUChS; iSmAil-hAkki ACiR; biRGeR bohN; theo bRAUeRS; hANS-peteR 
doRN ; Rolf hAeSeleR; ANdReAS hofzUmAhAUS; xiN li; ANNA lUtz; SASChA NehR; fRANz RohReR; 
RAlf tillmANN; RobeRt weGeNeR; AStRid kieNdleR-SChARR; ANdReAS wAhNeR

foRSChUNGSzeNtRUm JUeliCh Gmbh; iNStitUte of eNeRGy ANd ClimAte ReSeARCh, iek-8: tRopo-
SpheRe, foRSChUNGSzeNtRUm JUeliCh; foRSChUNGSzeNtRUm JUeliCh Gmbh; foRSChUNGSzeNtRUm 
JUeliCh Gmbh; iNStitUt füR eNeRGie- UNd klimAfoRSChUNG tRopoSphäRe (iek-8), foRSChUNGSze

m.kaminski@fz-juelich.de; h.fuchs@fz-juelich.de; i.acir@fz-juelich.de; b.bohn@fz-juelich.
de; th.brauers@fz-juelich.de; h.p.dorn@fz-juelich.de; r.haeseler@fz-juelich.de; a.hofzu-
mahaus@fz-juelich.de; x.li@fz-juelich.de; anna.lutz@chem.gu.se; nehr@vdi.de; f.rohrer@
fz-j

The hydroxyl radical (OH) is the main oxidation agent in the atmosphere during daytime. 
Recent field campaigns studying the radical chemistry in forests showed large differ-
ences between measured and modeled OH concentrations at low NOx concentration 
and when the OH reactivity was dominated by large concentrations of volatile organic 
compounds (VOC). These findings were only partially explained by the introduction of 
new efficient hydroxyl radical regeneration pathways in the isoprene oxidation mecha-
nism. The question arises if other reactive VOCs with high global emission rates are also 
capable ofadditional OH recycling processes. In addition to isoprene, monoterpenes and 
2-methyl-3-buten-2-ol (MBO) are the VOCs with the highest global emission rates. Due 
to their high reactivity towards OH they can dominate the radical chemistry in forested 
areas under certain conditions.

The photochemical degradation of a-pinene, ß-pinene, limonene, myrcene and MBO was 
investigated in the Jülich atmosphere simulation chamber SAPHIR in a dedicated series 
of experiments in 2012 and 2013. The chamber was equipped with instrumentation to 
measure radical concentrations (OH, HO2, RO2),the total OH reactivity, concentrations 
of all important OH precursors (O3,HONO, HCHO), of the parent VOC, its main oxidation 
products and photolysis frequencies to investigate the radical budget. All experiments 
were carried out under low NOx conditions (< 2ppb) and atmospheric terpenoid concen-
trations (<5ppb) with and without addition of ozone into the SAPHIR chamber.

For the investigation of the OH budget all measured OH production terms were com-
pared to the measured OH destruction. Within the limits of accuracy of the instruments 
the OH budget was balanced in all cases. Consequently unaccounted OH recycling or 
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primary OH production processes did not play a role for conditions of these experiments.

Numerical simulations of the conducted experiments using the Master Chemical Mecha-
nismv3.2 showed an underestimation of the OH production in the a-pinene, ß-pinene and 
limonene experiments. At the same time the measured OH reactivity was overestimated 
by the numerical simulation. First sensitivity studies showed that these discrepancies are 
most likely related to a missing source of HO2in the model.

P5.14 - FORMALDEHYDE MEASUREMENTS AND ANALYSIS OF OXIDATION CHEMIS-
TRY OVER FORESTED FINLAND
mitChell p thAyeR; JeNNifeR kAiSeR; fRANk N. keUtSCh; mAthiAS bAChNeR; SebAStiAN bRoCh; 
biRGeR bohN; heNdRik fUChS; SebAStiAN Gomm; Rolf hAeSeleR; RobeRt weGeNeR; ANdReAS hof-
zUmAhAUS; fRANk hollANd; JUliA JAGeR; xiN li; iNSA lohSe; fRANz RohReR; RAlf till

UNiVeRSity of wiSCoNSiN - mAdiSoN;UNiVeRSity of wiSCoNSiN - mAdiSoN;UNiVeRSity of wiSCoN-
SiN - mAdiSoN;iNStitUt füR eNeRGie UNd klimAfoRSChUNG tRopoSph?Re iek-8, foRSChUNGSzeNtRUm 
JüliCh;foRSChUNGSzeNtRUm JUeliCh;foRSChUNGSzeNtRUm JUeliCh Gmbh;iNStitUte of

mthayer@chem.wisc.edu;jen.b.kaiser@gmail.com;keutsch@chem.wisc.edu;m.bach-
ner@fz-juelich.de;s.broch@fz-juelich.de;b.bohn@fz-juelich.de;h.fuchs@fz-juelich.de;s.
gomm@fz-juelich.de;r.haeseler@fz-juelich.de;r.wegener@fz-juelich.de;a.hofzumahaus@
fz-juelich.de;f

Formaldehyde (HCHO) is an important tracer for oxidative processes in the atmosphere 
such as oxidation of volatile organic compounds (VOCs) and production of HO2 radi-
cals (by photolysis or reaction with OH). Products of VOC oxidation and radical cycling, 
such as aerosols and tropospheric ozone, have direct impacts on human health. During 
the Pan-European Gas-AeroSOls Climate Interaction Study (PEGASOS), HCHO meas-
urements were obtained together with OH reactivity, OH, HO2, CO, O3, NOx, HONO, 
VOCs, and aerosol particle size distribution. HCHO concentration was measured by the 
Madison FIber Laser-Induced Fluorescence (FILIF) instrument, optimized for flight cam-
paigns to accommodate size and power requirements. Here we present data collected 
in rural areas near Jämijärvi, Finland in Spring 2013. Finland provides a pristine environ-
ment, allowing investigation of primarily biogenic emission and cycles. Measurements 
were carried out aboard a Zeppelin, which flew vertical profiles ranging in altitude from 
~200 – 1000 meters. In this way, we studied the height-dependent evolution of the lower 
atmosphere, in which most VOC oxidation chemistry occurs. Flights were carried out 
with starting times ranging from sunrise to post-sunset. We present overall trends seen 
during the campaign of HCHO and related species within the context of VOC oxidation 
and secondary pollutant production.

P5.15 - GLOBAL DISTRIBUTION AND TRENDS OF TROPOSPHERIC OZONE: AN OB-
SERVATION-BASED REVIEW
oweN RoGeR CoopeR

UNiVeRSity of ColoRAdo/NoAA eSRl
owen.r.cooper@noaa.gov

A comprehensive understanding of global surface ozone trends has eluded the scien-
tific community due to limited long-term in situ observations and relatively few ozone 
monitors in regionally representative rural or oceanic regions.   Furthermore, satellite 
records of lower tropospheric ozone mixing ratios are presently too short to yield robust 
results.  However, in recent years several studies have provided updates to ozone trends 
at long-established sites, or reported trends at many newer sites that now have lengthy 
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records sufficient for trend analysis.  To pull all these new findings together into a single 
reference, many colleagues and I have produced a review article on the global distribu-
tion and trends of tropospheric ozone [Cooper et al.,2014].  Relying upon this synthesis I 
will review all of the current ozone trend analyses in the peer-reviewed literature, focusing 
on rural rather than urban monitoring sites to facilitate understanding of ozone chang-
es across broad regions.  Trends at rural sites are also more easily compared to global 
chemistry-climate models. The earliest reliable ozone records began in the 1950s and 
1970s with more and more sites becoming available in the 1980s and 1990s.  The ozone 
rate of change has varied in magnitude and even sign over the decades with the strong-
est changes occurring in East Asia, eastern North America and Western Europe where 
changes in domestic ozone precursor emissions have been greatest.  Ozone trends since 
the 1990s will be compared to global images of satellite-detected tropospheric column 
NO2 to identify regions where ozone trends are consistent, or inconsistent with observed 
ozone precursor changes and our general understanding of tropospheric chemistry.  In 
addition I will present anew global analysis of 9-years of tropospheric column ozone as 
detected by the polar orbiting OMI and MLS instruments on the NASA AURA satellite, 
contrasting interannual ozone variability in the northern and southern hemispheres.  The 
presentation will conclude with an overview of a new interdisciplinary and international 
effort to produce the first Tropospheric Ozone Assessment Report (TOAR).

P5.16 - THE CHARACTERIZATION OF ORGANIC AEROSOL SOURCE FOR HUMAN 
HEALTH IMPACT IN THE BRAZILIAN AMAZON
péRolA de CAStRo VASCoNCelloS; NilmARA de oliVeiRA AlVeS; Joel feRReiRA bRito; ANdReA ARA-
NA; SofiA elleN dA SilVA CAUmo; SANdRA de SoUzA hACoN; pAUlo ARtAxo; RiSto hillAmo; SilViA 
ReGiNA bAtiStUzzo de medeiRoS;
UNiVeRSidAde de São pAUlo;UNiVeRSidAde fedeRAl do Rio GRANde do NoRte;UNiVeRSity of SAo 
pAUlo;AtmoSpheRiC phySiCS lAboRAtoRy. UNiVeRSidAde de São pAUlo;UNiVeRSity of São pAUlo;-
fUNdAção oSwAldo CRUz/eSColA NACioNAl de SAúde públiCA;iNStitUte of phySiCS, UN

perola@iq.usp.br;nilmaraoalves@gmail.com;jbrito@if.usp.br;dea.arana@gmail.com;sofia.
caumo@usp.br;sandrahacon@gmail.com;artaxo@if.usp.br;risto.hillamo@fmi.fi;sbatistu@
cb.ufrn.br;

The Amazon spans for more than half of the Brazilian territory and this region is the 
largest and most species-rich biome of the planet. However, human activities, such as 
agricultural expansion and thermoelectric power plants from diesel generators have be-
come important agents of disturbance in the Amazon basin. The study of the air quality 
in this region is interesting from an environmental point of view, due to the negative im-
pact that anthropogenic activities can have on human health. The Polycyclic Aromatic 
Hydrocarbons (PAHs) are known as persistent organic pollutants (POPS) and they are 
mainly formed by incomplete combustion process of organic materials such as biomass 
combustion, vehicular emissions, for example. Much focus is given to PAHs due to their 
carcinogenic, mutagenic and teratogenic characteristics. Thus, appropriate source iden-
tification is fundamental as guidance of public health  policies and providing foundations 
for health intervention. The aim this work is to evaluate the origin of PAHs, levoglucosan 
and derivatives associated contribution of Organic Carbon (OC) and Elemental Carbon 
(EC) using a Principal Component Analysis (PCA) near Porto Velho, Rondônia State, 
southwest of Brazilian Amazon region. The results show a three-factor solution was re-
solved by PCA analysis. The first factor clearly showed that the source apportionment 
of OC (76%), EC (72%), levoglucosan (100%), mannosan (100%) and retene (100%) were 
dominated by biomass burning. The second factor was characterized by more than 65% 
of each of dibenz[a,h]anthracene, indene[1,2,3-c,d]pyrene and benzo[g,h,i]pyrene. Also, 
about 20% of OC and EC were associated with this factor. Therefore, this factor was 
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considered as diesel emissions, that are higher during the dry season because there 
is a great demand for energy supply. This is also a critical period for the human health 
implications. The third factor depicts an important contribution of several PAHs without 
a single source class and therefore was considered as mixed sources factor. This work 
enhances the knowledge of aerosol sources on an Amazon region highly impacted by 
anthropogenic activities with significant contribution on climate and potential risks to 
human health, especially for the most vulnerable groups.

P5.17 - CAPRAM MECHANISM DEVELOPMENT BY MEANS OF MECHANISM 
SELF-GENERATION WITH GECKO-A: EVALUATION AND MODEL RESULTS
peteR bRäUeR; CAmille moUChel-VAlloN; ANdReAS tilGNeR; RAlf wolke; beRNARd AUmoNt; 
hARtmUt heRRmANN

leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh (tRopoS); CleRmoNt UNiVeRSité, UNiVeRSité 
blAiSe pASCAl, opGC, lAboRAtoiRe de météoRoloGie phySiqUe, CNRS, UmR6016; leibNiz iNSti-
tUte foR tRopoSpheRiC ReSeARCh (tRopoS); leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh

P.Brauer@uea.ac.uk; c.mouchel@opgc.univ-bpclermont.fr; tilgner@tropos.de; wolke@
tropos.de; bernard.aumont@lisa.u-pec.fr; mutzel@tropos.de

The ubiquitous abundance of organic compounds in natural and anthropogenically in-
fluenced eco-systems as well as their influence on air quality, climate, and human health 
has put these compounds into the focus of environmental research. The current study 
aimed to investigate the multiphase composition and chemistry of organic compounds 
in the troposphere and examines feedbacks on SOA formation and particle acidifica-
tion.The aqueous phase can play an important role in the oxidation process of organic 
compounds. Therefore, in the present study, the currently most comprehensive aqueous 
phase mechanism CAPRAM 3.0n has been extended by means of automated mechanism 
self-construction. To do so, the gas phase mechanism generator GECKO-A has been ad-
vanced to treat aqueous processes. A protocol has been designed for automated mecha-
nism construction based on reviewed experimental data and evaluated prediction meth-
ods. The generator is able to describe the oxidation of aliphatic organic compounds by 
OH and NO3. For the mechanism construction, mainly structure-activity relationships are 
used. They are completed by Evans-Polanyi-type correlations, which have been further 
improved for the purpose of automated mechanism self-construction of larger organic 
compounds.Major improvements in the extended CAPRAM versions are the introduction 
of branching ratios and a more complete description of the C3 and C4 chemistry. The 
currently most comprehensive version, CAPRAM 4.0 alpha, includes over 4000 aqueous 
phase compounds and more than 7000 reactions.Special mechanisms have been de-
signed, which were tested against chamber experiments at the aerosol chamber LEAK. 
Two experiments have been performed. In the first, hexane was oxidized by OH radicals 
under dark conditions and in the second, mesitylene oxidation by OH was realized by 
ozone photolysis. Concentration-time profiles and chemical turnovers have been thor-
oughly analysed and compared to the chamber results to evaluate the quality of the 
generated mechanisms.The extended CAPRAM mechanisms have been applied in box 
model studies with a non-permanent cloud scenario. Besides the analysis of the concen-
tration-time profiles of important single organic compounds, detailed investigations have 
been performed on the particulate organic matter. The analyses included a distinction of 
the particulate organic content by compound class and by carbon number of the constit-
uents.
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P5.18 - DEVELOPMENT OF A NEW COMPREHENSIVE MECHANISM FOCUSED ON MA-
RINE ENVIRONMENTS
peteR bRäUeR; RobeRto SommARiVA; RolANd VoN GlASow;
leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh (tRopoS);UNiVeRSity of leiCeSteR;UNiVeRSity of 
eASt ANGliA;
P.Brauer@uea.ac.uk;rob.sommariva@gmail.com;R.von-Glasow@uea.ac.uk;

Thetropospheric multiphase chemistry of halogen compounds plays a key role inma-
rine environments. Moreover, halogen compounds have an impact on thetropospheric 
oxidation capacity and climate. More than two thirds of theearth’s surface are covered 
with oceans, hence effects are of globalimportance. Various conditions are found in ma-
rine environments ranging frompristine regions to polluted regimes in continental out-
flows. Moreover, thereare important sources for halogen compounds over land, such 
as volcanoes, saltlakes, and emissions from industrial processes.To assess theimpact of 
halogen chemistry with numerical models under these distinctconditions, a multiphase 
mechanism has been developed in the last decades andapplied successfully in numerous 
box and 1D model studies. This contributed toresolve important chemical cycles affect-
ing the composition and chemistry ofthe troposphere. However, several discrepancies 
remain such as overpredictedBrCl concentration deriving most likely from a too effi-
cient activation ofparticulate bromide. To resolve these discrepancies, a major revision 
of thechemical mechanism has been performed including an update of the kinetic data 
andthe addition of new reaction cycles.Model studieswith the 1D column model MIS-
TRA, for various scenarios with different chemicaland meteorological conditions,  have 
beenperformed to assess contributions from the new reaction cycles and to evaluate 
themechanism by comparisons with field measurements from the Cape VerdeAtmos-
pheric Observatory.Results fromthis very comprehensive new MISTRA version will serve 
as a reference for  a subsequent mechanism reduction. Themechanism reduction is per-
formed in two steps. First, a more condensed versionof MISTRA will be produced to be 
applied in further column model studies. Second,parameterisations will be derived from 
the comprehensive version for globalmodel studies. Both reduced versions aim to accu-
rately predict theconcentration-time profiles of the key compounds O3, Cl, and BrO,but 
also try to minimise the errors in the concentrations of all othercompounds.

P5.19 - INTERHEMISPHERIC GRADIENT OF HYDROXYL (OH) IN THE TROPOSPHERE
pRAbiR kUmAR pAtRA

JApAN AGeNCy foR mARiNe-eARth SCieNCe ANd teChNoloGy

prabir@jamstec.go.jp

P. K. Patra, M.C. Krol, S.A. Montzka, T. Arnold, E. L. Atlas, B. R.Lintner, B. B.Stephens, B. 
Xiang, J. W.Elkins, P. J. Fraser, A. Ghosh, E. J. Hintsa, D. F. Hurst, K. Ishijima, P. B. Krum-
mel, B. R. Miller, K. Miyazaki, F. L. Moore, J. Mühle, S. O’Doherty, R. G. Prinn, L. P. Steele, 
M. Takigawa, H. J. Wang, R.F. Weiss, S. C. Wofsy, D. Young

Observations and an atmospheric transport model of methyl chloroform (CH3CCl3) 
meridional gradients predict a Northern to Southern Hemisphere (NH/SH) OH ratio of 
slightly less than 1, whereas commonly used atmospheric chemistry models predict ratios 
significantly greater than 1. We have constrained the global total emissions and trends 
using simulated CH3CCl3 concentration decay rate, and the balance between global to-
tal emissions and annual mean OH concentration by peak-to-trough amplitude of annual 
cycle of NH-SH CH3CCl3 concentration gradient.
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P5.20 - SAMPLERS OF PARTICULATE MATTER OF SANTIAGO, CHILE. COMPARATIVE 
ANALYSIS AND CONTRIBUTION TO AIR QUALITY POLICY.
RAúl eNRiqUe fUeNteAlbA poblete; JoNáS mUñoz CoRdeRo; JoSé RobeRto moRAleS; mARíA mAR-
GARitA pRéNdez bolíVAR;
UNiVeRSidAd de Chile;UNiVeRSidAd de Chile;UNiVeRSidAd de Chile;UNiVeRSidAd de Chile;
rfpoblete@ug.uchile.cl; jonas.mmc@gmail.com;rmorales@uchile.cl;mprendez@ciq.
uchile.cl;

Air pollution in Santiago, Chilehas been an issue of public importancefor decades, due 
toits adverse effects on the healthof the population and theenvironment. Particulate 
matter (PM),and tropospheric ozone in certain areas ofthe city are the most important 
pollutants.

Sampling of PM was performed at the North Campus ofthe University of Chile; the site is 
located approximately 100m from a monitoringstation of air quality belonging to theMi-
nistry of the Environment usingTEOM equipment (sinca.mma.gob.cl). In this work asam-
pler SFU type Gent, and a Partisol 2000 were simultaneously used. SFU sampler col-
lectsfractioned PM10-2 and PM2using filters of 47 mm diameter of polycarbonate (pore 
size 8µ) and Teflon (pore size 2µ). Partisol2000 sampler collectsPM2.5 with Teflonfilters 
(pore size of 2µ). The collection wasperformed from 4 to 25 November2013 (austral 
spring) in daytime (5:00to 21:00) and night (21:00 to5:00) local time, UTC-4. The filters 
were analyzed forgravimetric weight utilizing a Microbalance to a precision of 0.01mil-
ligramsinstalled in a chamber with controlled temperature and relative humidity.

The results of gravimetric and statistical analysis showed that there is a correlation of 
99% for PM10-24h between SFU and TEOM. For the day periodthe correlation is 99%, 
and for the night period the correlation is 95%. There is a correlation of 95% for PM2.5-
24h between Partisol andTEOM; for the day period the correlationwas 99% and for the 
night period was 95%. No correlation was foundbetween SFU and Partisol or TEOM, 
probably due to the different cut offdiameter.

The results show the feasibility of using the SFU and the Partisol samplers forquantifi-
cation of PM10 in placeswhere there are no instruments of the monitoring network or at 
sub-urban places far from large cities;also those instrument could be used tocontrol an-
thropogenic sources. This can help the development of better public policiesto improve 
air quality in cities.

This work will continue with the study of the physical and chemicalcomposition. of the 
quantifiedPM.

P5.21 - CLIMATOLOGIES OF THE PURE TROPOSPHERIC OZONE AND CARBON MON-
OXIDE DERIVED FROM MOZAIC/IAGOS: A COMPARISON WITH SATELLITES AND 
MODEL RESULTS IN THE NORTHERN HEMISPHERE.
ReGiNA zbiNdeN; RiCAUd philippe; Attie JeAN-lUC

météo-fRANCe et CNRS; météo-fRANCe ANd CNRS, CNRm-GAme; météo-fRANCe CN-
Rm-GAme ANd UNiVeRSité de toUloUSe

regina.zbinden@meteo.fr; philippe.ricaud@meteo.fr; jean-luc.attie@meteo.fr

In this study, we present the new and comprehensive “pure” tropospheric climatology of 
ozone (O3) and carbon monoxide (CO) in the northern hemisphere derived from the MO-
ZAIC/IAGOS program in terms of seasonal-mean profiles and the monthly-mean column 
contents, with in addition the boundary layer, mid-troposphere and upper-troposphere 
partial columns contents (Zbinden et al., 2013). Each vertical profile (based on the ascent 
or descent phase of aircraft flights) is fully defined over the whole troposphere from the 
surface up to the dynamical tropopause at 2 pvu, excluding stratospheric contamina-
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tions but not stratospheric intrusions. The potential vorticity pressures to locate the trop-
opause are extracted from the operational European Centre for Medium-Range Weather 
Forecast (ECMWF) analyses (T213), and interpolated for the specific aircraft position 
with a 150 m vertical resolution. The climatotogies from the MOZAIC/IAGOS calibrated 
data explore more than seventeen years for O3, i.e. more than 50 000 O3 profiles, and 
ten years for CO, with a 50 m vertical resolution. The presentation highlights the most 
interesting characteristics of the troposphere for both species on sites sampled by MO-
ZAIC/IAGOS, located from [24-50° N] and [119° W – 140° E]. The pure tropospheric cli-
matology is compared with products derived from satellites using OMI/MLS, TES, AIRS 
and MOPITT and with Chemical Climate Model results. Striking features on Asian sites 
will be discussed. This study contributes to evaluate the impact of anthropogenic activ-
ities and the inter-annual variability of O3 and CO at the northern hemispherical scale.

P5.22 - QUANTIFICATION OF AIRBORNE BACTERIA BY AEROSOL MASS SPECTROM-
ETRY IN URBAN AND RURAL ENVIRONMENTS
RobeRt wolf; imAd el hAddAd; moNiCA CRippA; JAy G. Slowik; fRANCeSCo CANoNACo; CARoliNe 
oehm; hARAld SAAthoff; ottmAR möhleR; pieRRe AmAto; StefANo deCeSARi; ANdRe pReVot; URS 
bAlteNSpeRGeR;
pAUl SCheRReR iNStitUte;pAUl SCheRReR iNStitUte;eC JoiNt ReSeARCh CeNtRe (JRC);pAUl SCheR-
ReR iNStitUte;pAUl-SCheRReR iNStitUte;kARlSRUhe iNStitUte of teChNoloGy;kARlSRUhe iNStitUte of 
teChNoloGy;kARlSRUhe iNStitUte of teChNoloGy;iNStitUte of ChemiStRy of

robert.wolf@psi.ch;imad.el-haddad@psi.ch;Monica.Crippa@jrc.ec.europa.eu;jay.slowik@
psi.ch;francesco.canonaco@psi.ch;caroline.oehm@kit.edu;harald.saathoff@kit.edu;ott-
mar.moehler@kit.edu;pierre.amato@univ-bpclermont.fr;s.decesari@isac.cnr.it;andre.
prevot@ps

Airborne bacteria may harm human health and certain strains are among the most effi-
cient ice nuclei known so far. Since they can also act as cloud condensation nuclei they 
possibly influence the local hydrological cycle in pristine regions such as the tropical 
rainforest. However, their contribution to the particulate organic nitrogen budget and to 
total organic aerosol mass is highly uncertain because the prevalent analysis of colony 
forming units detects neither non-cultivable cells nor cell fragments. Meanwhile, availa-
ble online techniques are often not specific to bacteria, yielding ambiguous results.

We present a method which facilitates the separation of airborne bacteria from other 
constituents of non-refractory organic aerosol employing an Aerodyne high-resolution 
time-of-flight aerosol mass spectrometer equipped with a newly developed PM2.5 aer-
odynamic lens. The size and the chemical composition of common ice-nucleation active 
Pseudomonas bacteria were analyzed in chamber experiments at the AIDA facility in 
Karlsruhe, Germany. We demonstrate that the high-resolution mass spectra of the bac-
teria can be distinguished from those of the residual particles from the agar nutritive 
medium in which the bacteria were grown. Nitrogen-containing ions are the most char-
acteristic features of the bacteria mass spectra and a combination of marker ions will be 
presented.

Positive matrix factorization using the multilinear engine (ME-2) was applied to quantify 
bacteria in ambient aerosol at an urban background site in Zurich (spring) and during 
mobile measurements in the Po Valley (summer). We estimate that airborne bacteria 
may contribute 0.2 - 2.0 µg m-3 to non-refractory PM2.5 at both sites.
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P5.24 - INVESTIGATION OF FORMATION REACTION MECHANISM OF SOA FORMED 
BY PHOTOOXIDATION OF TOLUENE USING STABLE CARBON ISOTOPE RATIO 
MEASUREMENT
SAtoShi iRei; JoCheN RUdolph; liN hUANG; JANeeN AUld; fAbRiCe ColliN; doNAld hAStie; ;
UNiVeRSity of the RyUkyUS;yoRk UNiVeRSity;eNViRoNmeNt CANAdA;UNiVeRSity of wiNdSoR;UNiVeR-
Sité pAUl SAbAtieR;yoRk UNiVeRSity;;
satoshi.irei@gmail.com;rudolphj@yorku.ca;lin.huang@ec.gc.ca;janeenauld@gmail.com;-
fabrice.collin@univ-tlse3.fr;hastie@yorku.ca;;

To investigate reaction pathways leading to formation of secondary organic aerosol 
(SOA), compound-specific stable carbon isotope ratios for phenolic compounds in SOA 
formed by photooxidation of toluene were studied. SOA generated by photooxidation 
of toluene in a 2.5-dm3 continuous-flow reactor and an 8-m3 indoor smog chamber was 
collected on PTFE coated filters, and the samples were extracted with acetonitrile. Eight 
phenolic compounds were identified in the extracts by a gas chromatograph coupled 
with a mass spectrometer, and their compound-specific stable carbon isotope ratios 
were determined by a gas chromatograph coupled with a combustion furnace followed 
by an isotope ratio mass spectrometer. The majority of the products, including methylni-
trophenols and methylnitrocatechols, were isotopically depleted by 5‰–6‰ compared 
to the initial isotope ratio for toluene, whereas the isotope ratio for 4-nitrophenol (a 
product that lost the methyl-group of toluene) remained the same as the initial isotope 
ratio for toluene. Based on the reaction mechanisms postulated in literature, stable car-
bon isotope ratios of these products were calculated. Comparison of the observed iso-
tope ratios with the predicted isotope ratios for phenolic products are discussed in this 
presentation.

P5.25 - VERTICAL DISTRIBUTION OF HOX CONCENTRATIONS DRIVEN BY BOUNDA-
RY LAYER DYNAMICS
SebAStiAN Gomm; SebAStiAN bRoCh; heNdRik fUChS; ANdReAS hofzUmAhAUS; fRANk hollANd; 
fRANz RohReR; thomAS fRiedRiCh meNtel; AStRid kieNdleR-SChARR; ANdReAS wAhNeR

foRSChUNGSzeNtRUm JUeliCh; foRSChUNGSzeNtRUm JUeliCh; iNStitUte of eNeRGy ANd ClimAte Re-
SeARCh, iek-8: tRopoSpheRe, foRSChUNGSzeNtRUm JUeliCh; foRSChUNGSzeNtRUm JUeliCh Gmbh; 
iNStitUt füR eNeRGi UNd klimAfoRSChUNG tRopoSph?Re iek-8, foRSChUNGSzeNtRUm JüliCh G
s.gomm@fz-juelich.de; s.broch@fz-juelich.de; h.fuchs@fz-juelich.de; a.hofzumahaus@
fz-juelich.de; f.holland@fz-juelich.de; f.rohrer@fz-juelich.de; t.mentel@fz-juelich.de; 
a.kiendler-scharr@fz-juelich.de; a.wahner@fz-juelich.de

The hydroxyl (OH) and hydroperoxy (HO2) radicals are key compounds for the degrada-
tion of pollutants in the atmosphere. Therefore, accurate and precise measurements of 
HOx radicals (= OH + HO2) at different altitudes and in different regions are necessary to 
test our understanding of atmospheric chemical processes. The planetary boundary lay-
er (PBL) is of special interest as it is chemically the most active part of the atmosphere. 
Until today, there is a general lack of measurements investigating the distribution of rad-
icals, trace gases, and aerosols in the PBL with high spatial resolution. Here, we present 
results of measurements performed in June/July 2012 in the Po valley region in Italy as 
part of the Pan-European Gas-AeroSOls-climate interaction Study (PEGASOS). A Zep-
pelin NT was used as an airborne platform for measurements of HOx radical concentra-
tions and total OH reactivity (kOH) applying a remotely controlled Laser Induced Fluo-
rescence (LIF) instrument. In addition a comprehensive set of other trace gases (O3, CO, 
NO, NO2, HCHO, HONO, VOCs), photolysis frequencies, particle number concentration, 
and meteorological parameters were measured. During the morning hours, a layered 
atmospheric structure with vertical gradients in trace gas concentrations was observed. 
In altitudes larger than 600 m above ground, air masses with low trace gas concentra-
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tions (NOx < 500 ppt, kOH < 3 s-1) were probed, whereas air masses in altitudes below 
100 m above ground were influenced by ground emissions resulting in higher trace gas 
concentrations (NOx > 6 ppb, kOH > 6 s-1). The airship Zeppelin NT was used to perform 
localized height profiles between 75 and 900 m above ground in order to investigate the 
influence of these trace gas gradients on HOx radical concentrations. Due to changing 
chemical conditions, the measured OH concentration shows a variability with height up 
to a factor of 2.5 and for the measured HO2 concentration up to a factor of 5. Additional-
ly, we present box model calculations of HOx to identify the processes driving the radical 
chemistry and its change in concentration with height.

P5.26 - UV IRRADIANCE AND AOD VARIATION IN THE NAHUEL HUAPI NATIONAL 
PARK (PATAGONIA, ARGENTINA) AFTER THE ERUPTION OF PUYEHUE- CORDON 
CAULLE (CHILE)
SUSANA beAtRiz diAz; AleJANdRo AlbeRto pAlAdiNi; heRNAN GoNzAlo bRAile; mARiA del CARmeN 
dieGUez; GUilleRmo AleJANdRo defeRRARi; mARiA VeRNet; JAzmiN VRSAloViC; ;
iNGebi/CAdiC (CoNiCet);iNGebi (CoNiCet);ANpCyt;iNibiomA, UNC;CAdiC (CoNi-
Cet);SCRippS;CAdiC (CoNiCet);;
diazsusanab@gmail.com;Alejandro.Paladini@gmail.com;hgbrail@yahoo.com;dieguez-
mc@gmail.com;guillermo.deferrari@gmail.com;mvernet@ucsd.edu;jazmin@agro.uba.ar;

On June 4th, 2011, the Puyheue-Cordon Caulle volcanic complex (40°35’25?S 72°07’02?W, 
) started eruption, sending ash 45,000 feet into the atmosphere. After the initial period, 
the eruption continued for several months, with less intensity. Changes in global irradi-
ance in the UV-B and UV-A, and direct irradiance and AOD in the UV-A, as consequence 
of the eruption, were studied. Global irradiance has been permanently measured at the 
Laboratory of Photobiology (LPh) (41.13S, 71.42W, 804m.s.l.) since 1998. In addition, in 
the frame of a project to study altitude effect on direct and global irradiance, field cam-
paigns were performed during September 17th to 23rd, 2010 and September 14thto 18th, 
2011, in the region of the   , near 100 km from the eruption. In those periods, simultane-
ous measurements of direct and global irradiance and aerosol optical depth (AOD) were 
carried out at three sites: Laboratory of Photobiology (LPh), Mt Otto (41.15S, 71.38W, 
1386m.s.l.) and Mt Catedral (41.17S, 71.48W, 1930m.s.l.). The analysis of aerosols in 2011, 
three to four month after the eruption started, showed the presence of larger particles 
and more variability than in 2010, at all sites. Global irradiance, at LPh, also exhibited 
larger variability, compared to 1999, when no eruption or any other event that could have 
produced major changes in aerosols occurred.  The mean decrease, as consequence of 
the volcano activity, at LPh, was around 20%, at 305 nm and closed to 10%, at 320 nm. At 
380 nm, the decrease was very small and not statistically significant, although in particu-
lar days, with large aerosol load, a significant decrease was observed. Direct irradiance, 
in the UV-A, showed larger decrease than global irradiance. The effect of the eruption 
was more pronounced at the low altitude site. This study did not use GAW data, but 
shows the importance of collecting background data, as is the case for GAW stations.
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P5.27 - EXPERIMENTAL RATE COEFFICIENT FOR THE REACTION OF OH RADICAL 
WITH (Z)-3-HEXENE AT 298K
thAíS dA SilVA bARboSA; SilViNA ANAhí peiRoNe; JUAN pAblo ARANGUReN AbRAte; bARReRA, JAVieR 
A.; SilViA i lANe.; GRACielA ARbillA de klAChqUiN; GlAUCo fAVillA bAUeRfeldt

UNiVeRSidAde fedeRAl RURAl do Rio de JANeiRo; UNiVeRSidAd NACioNAl de CóRdobA; UNiVeRSidAd 
NACioNAl de CóRdobA. fACUltAd de CieNCiAS qUímiCAS.; iNStitUto de iNVeStiGACioNeS eN fiSiCo-
qUímiCA de CóRdobA (iNfiqC-CoNiCet); UNiVeRSidAd NACioNAl de CóRdobA. fACUltA

thais.s.barbosa@hotmail.com; speirone@fcq.unc.edu.ar; jparanguren@fcq.unc.edu.ar; 
javierbarrera_cq@hotmail.com; s-lane@fcq.unc.edu.ar; gracielaiq@gmail.com; bauer-
feldt@ufrrj.br

The volatile organic compounds (VOCs) are emitted into the troposphereby both bio-
genic and anthropogenic sources, playing an important role inatmospheric chemistry. 
VOCs reactions lead to a complex series of chemical andphysical transformations which 
result in the formation of ozone and oxygenatedcompounds. It is now well recognized 
that a wide variety of volatilenon-methane organic compounds are emitted into the at-
mosphere from vegetation,mainly by forests 1. Hexenol and other unsaturated alcohols 
aremainly emitted by vegetation. Other unsaturated compounds are of anthropogenic-
origin, such as hexenes. These compounds are used in the production ofpolymers. The 
main goal of this work was the study of OH radical + (Z)-3-hexenereaction for a further 
comparison with its alcohol homologue.

The kinetics of the reaction at 298 K and atmospheric pressure wasinvestigated using 
the relative rate method. The experimental set-up at INFIQC(Argentine) consisted of an 
200 L Teflon bag located in a wooden box with theinternal walls covered with aluminum 
foil, and operated at atmospheric pressureand 298 K. OH radicals were produced by the 
photolysis of H2O2 at254 nm using five germicide lamps. The mixtures of (Z)-3-hexene 
and referencecompounds with H2O2 were stable in the dark whenleft in the chamber 
for about 2 h. Moreover, no photolysis of (Z)-3-hexene orreferences was observed. Pho-
tolysis was carried out in steps of 2 min, and thetotal time of photolysis varied from 2 to 
12 min. Periodically, gas sampleswere removed from the Teflon bag using calibrated gas 
syringes and analyzedusing the GC-FID. Relative rate coefficients were determined by 
comparing therate coefficients for the reaction of OH radicals with the target compound 
tothat with three reference compounds (cyclohexene, 2-buten-1-ol and allylether). The 
mean value for the second-order rate coefficient was (0.6±0.1) x 10-10cm3 molécule-1 s-1 
ingood agreement with the previous reported value 2.

References:

1Guenther, A.;  Geron, C.;  Pierce, T.;  Lamb,B.; Harley, P.;  Fall, R. 2000. Atmos. Environ., 
34, 2205-2230.

2Grosjean, D.;  Williams II, E. L. 1992.Atmos.Environ., 26, 1395-1405.

Acknowledgments: CNPq (Proc. 490252/2011-7), CONICET, SECyT-UNC, CAPES.

P5.28 - RECENT DEVELOPMENTS IN PROTON-TRANSFER-REACTION TIME-OF-
FLIGHT MASS SPECTROMETRY (PTR-TOFMS)
thAyANe CARpANedo de moRAiS Nepel;
lAbSolUtioNS;
thayane@labsolutions.com.br;

Extremely short response times in the 100 ms regime,real-time quantification capabili-
ty, high mass resolution and high sensitivityhave made Proton-Transfer-Reaction Time-
of-Flight Mass Spectrometry (PTR-TOFMS)a well established technology in the field of 
atmospheric chemistry. Herewe give an overview of very recent developments in PTR-
TOFMS and their applicationsin environmental research.
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In PTR-MS water vapor is converted into H3O+in a hollow cathode ion source, which 
is subsequently injected into a drifttube together with sample air containing the trace 
compounds; i.e. neither amass filter between the ion source and the drift tube nor any 
samplepreparation is necessary. In recent embodiments of PTR-MS instrumentsaddition-
ally NO+, O2+, Xe+ and Kr+,respectively, can be utilized as reagent ions. This seriously in-
creases thetechnology’s selectivity and enhances the number of detectable substance-
classes. Another novel development in PTR-TOFMS instruments is theintroduction of a 
quadrupole ion guide between the drift tube and the massspectrometer. We present 
measurement data of certified gas standards that provethat this ion guide (in combina-
tion with an elevated pressure in the drifttube) increases the product ion transmission 
and thus the sensitivity by morethan a factor of 20, i.e. from about 200 cps/ppbv in 
common instrumentsequipped with a transfer lens system to about 4,700 cps/ppbv. 
This sensitivityincrease results in improved Limits-of-Detection (LoD). At a dwell time 
of 100ms, which corresponds to the sampling frequency typically used in fluxmeasure-
ments (10 Hz), the LoD of the novel PTR-TOFMS instrument is already at20 pptv and 
after 1 min integration time LoD values of some hundreds of ppqv(parts-per-quadrillion) 
can be reached.

P5.29 - THE FATE OF STABLISED CRIEGEE INTERMEDIATES UNDER ATMOSPHERIC 
BOUNDARY LAYER CONDITIONS
dR williAm bloSS; mike NewlANd; ANdRew RiCkARd; mohAmmed SAlim AlAm; mARie CAmRedoN; 
lUC VeReeCkeN; AmAliA mUñoz; milAGRoS RódeNAS

UNiVeRSity of biRmiNGhAm; UNiVeRSity of biRmiNGhAm; UNiVeRSity of yoRk / NCAS; UNiVeRSity of 
biRmiNGhAm; UNiVeRSite pARiS eSt; mAx plANk iNStitUte fUR Chemie; CeNtRo de eStUdioS AmbieN-
tAleS del mediteRRáNeo; CeNtRo de eStUdioS AmbieNtAleS del mediteRRáNeo

w.j.bloss@bham.ac.uk; m.j.newland@bham.ac.uk; andrew.rickard@york.ac.uk; 
m.s.alam@bham.ac.uk; Marie.Camredon@lisa.u-pec.fr; luc.vereecken@mpic.de; ama-
lia@ceam.es; mila@ceam.es

The products of alkene ozonolysis have been shown in field experiments to convert SO2 
to H2SO4.  One fate of H2SO4 formed in the atmosphere is the formation of sulphate 
aerosol.  This has been reported to contribute -0.4 Wm/2 to anthropogenic radiative 
forcing via the direct aerosol effect and also to contribute to the indirect aerosol effect, 
a substantial uncertainty in climate modelling.

The observed SO2 oxidation has been proposed to arise from reactions of the carbon-
yl oxide, or Criegee Intermediate (CI), formed during alkene ozonolysis reactions, with 
SO2.  Direct laboratory experiments have confirmed that stabilised CIs (SCIs) react more 
quickly with SO2 than was previously thought.  The major sinks for SCI in the tropo-
sphere are decomposition and reaction with water vapour.  The importance of the SO2 + 
SCI reaction in H2SO4 formation has been shown to be critically dependent on the ratio 
of the rate constants for the reactions of the SCI with SO2 and H2O.

Here we present results from a series of ozonolysis experiments performed at the EU-
PHORE atmospheric simulation chamber, Valencia.  These experiments measure the loss 
of SO2, in the presence of an alkene/ozone system, as a function of water vapour, under 
realistic atmospheric boundary layer conditions.  From these experiments we quantify 
the relative rates of reaction of SCI with water and SO2, and their decomposition rates.  
In addition the results appear to suggest that the conversion of SO2 to H2SO4 during 
alkene ozonolysis may be inconsistent with the SCI + SO2 mechanism alone, particularly 
at high relative humidity.
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P5.30 - DEVELOPMENT OF A CAVITY ENHANCED AEROSOL ALBEDOMETER
xUezhe xU;
hefei iNStitUteS of phySiCAl SCieNCe, ChiNeSe ACAdemy of SCieNCeS;
ad09xxz@126.com;

Aerosol single scattering albedo (SSA, w), defined as the ratio of the aerosol scattering 
(ascat) to its extinction (aext) coefficient, is an important parameter that governs the 
relative strength of the aerosol scattering and absorption capacity. The in-situ accurate 
measurement of SSA is a key challenge in atmospheric science and climate change re-
search.

We report on the development of a cavity enhanced aerosol single scattering albed-
ometer incorporating incoherent broad-band cavity-enhanced spectroscopy (IBBCEAS) 
approach and an integrating sphere (IS) for simultaneous in-situ measurements of aero-
sol scattering and extinction coefficients on the exact same sample volume. Truncation 
reduction tubes were used to minimize the truncation angle (reduced to be within ~ 1.2º 
for the forward (backward) truncation angle), which was toward the nearly ideal inte-
grating nephelometers. 

The cavity enhanced albedometer employed a blue light-emitting diode (LED) based 
IBBCEAS approach for the measurement of wavelength-resolved aerosol optical ex-
tinction over the spectral range of 445-480 nm. An integrating sphere nephelometer 
coupled to the IBBCEAS setup was used for the measurement of aerosol scattering. 
The scattering signal was measured with a single channel photomultiplier tube (PMT), 
providing an integrated value over a narrow bandwidth in the spectral region of 465-474 
nm. Performance evaluation of the albedometer was carried out using laboratory-gener-
ated particles and ambient aerosol. Intercomparisons of the developed cavity enhanced 
albedometer were carried out using a Thermo 42i NOx analyzer for NO2 concentration 
measurement and a TSI 3563 nephelometer for aerosol scattering coefficient measure-
ment. The good agreement observed in these instrumental intercomparisons demon-
strated that the developed albedometer provided a robust method for direct and simul-
taneous measurement of aerosol scattering and extinction coefficients (and then SSA), 
as well as absorbing gas concentrations. 

P5.31 - MODELING THE HETEROGENEOUS REACTION OF NO2 ON THE SURFACE OF 
CALCIUM CARBONATE
yi zhU; miNGJiN wANG; defeNG zhAo; toNG zhU

pekiNG UNiVeRSity; pekiNG UNiVeRSity; pekiNG UNiVeRSity; pekiNG UNiVeRiSty

zhuyi1211@163.com; wangmingjin@pku.edu.cn; zdanfeng2000@163.com; tzhu@pku.
edu.cn

State Key Laboratory for Environmental Simulation and Pollution Control, College of En-
vironmental Sciences and Engineering, Peking University,Beijing 10071, China

Aerosols play central roles in atmospheric chemistry andphysics. While a number of lab-
oratorial researches have been conducted on theheterogeneous reactions on aerosol 
particles, the application of these resultsin atmospheric models is very limited. This is 
partly due to the inconsistentuptake coefficient measured at different lab studies. Pa-
rameterization of theuptake coefficient could help to improve this problem.

In this study, a parameterization scheme was developed for NO2reaction uptake coeffi-
cient on the surface of CaCO3. NO2is a gas active gaseous pollution in the troposphere, 
as the major compositionin Arian Dust and construction dust, CaCO3, is one of the ma-
jorcompositions in urban aerosols in China.

The reactionwas investigated at 296K in laboratory with Raman Microscopy, and the in-
fluence of relative humid on the reactionwas investigated. It was found that there were 
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significant difference on reactionextent, uptake coefficient and morphology change un-
der different RH. The reactiveuptake coefficient of reaction of NO2 with individual Ca-
CO3particles is 2~3 orders of magnitude higher than that of bulk CaCO3 powder. There-
active uptake coefficient was neglecting under dry condition.

The process of thereaction was separated into several steps including mass transfer in 
gas phase,between gas-liquid, in liquid, dissolution of CaCO3, and hydrolysisof NO2. 
Then, a process model, which was based on the PRA frameworkof gas-particle interac-
tions, was built to simulate the reaction curve. Aparameterization scheme was developed 
for the NO2 reaction uptakecoefficient on the surface of CaCO3.

P5.32 - VOLATILITY MEASUREMENTS OF ALKYLAMINIUM SALTS
yiNoN RUdiCh; AVi lAVi; eNRiCo SeGRe;
depARtmeNt of eNViRoNmeNtAl SCieNCeS ANd eNeRGy ReSeARCh,weizmANN iNStitUte of SCieNCe;-
weizmANN iNStitUte;weizmANN iNStitUte;
yinon.rudich@weizmann.ac.il;avi.lavi@weizmann.ac.il;enrico.segre@weizmann.ac.il;

Atmospheric aliphatic alkylamines are ubiquitous volatileorganic compounds originat-
ing from anthropogenic and biogenic sources andactivities that have been found in field 
measurements of nucleation andsubmicron mode particles. One of the main degrada-
tion pathways of alkylaminesin the atmosphere is acid-base reactions with acids. The re-
action lowers thevapor pressure (of both precursors) and promotestheir gas to particle 
partitioning. In this study we present the volatility dataof alkylamines salts of sulfuric, 
monocarboxylic (acetic, propionic andpentanoic) and dicarboxylate (succinic, adipic, 
azelaic and malic acids) acids.Volatility is measured in the laboratory with a thermal de-
nuder and calculatedbased on the kinetic theory of evaporation.

We found that the vapor pressure of alkylaminium salts vary significantly.The vapor pres-
sure of alkylaminium sulfate salts is 1-3 orders of magnitudelower than that of ammoni-
um sulfate (2.7×10-9Pa)and the vapor pressure of alkylaminium dicarboxylate range be-
tween 10-5Paand 10-6Pa. This suggests that alkylaminium sulfate salts willsignificantly 
contribute to new particle formation and growth while thecontribution of alkylaminium 
dicarboxylate which are semi-volatile, is expectedto be lower.  The volatility measure-
mentsof alkylaminium carboxylate salts show have greater thermal stability thanexpect-
ed and their thermograms did not follow the kinetic model. To betterunderstand their 
irregular volatility, we measured their density and viscosityand also characterized them 
by NMR and DSC measurements. We found that thesesalts are room temperature protic 
ionic liquids, which may consist of a mixtureof the molecular species and ionic salts and 
hence have irregular volatilitybehavior.

This study furthers our knowledge on the gas-particlepartitioning of secondary organic 
aerosols. The characterization of alkylaminiumcarboxylate as ionic liquids has possible 
implication for their chemicalreaction pathways in the atmospheres and as well as in 
laboratory that needs tobe further explored.
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P5.33 - KINETIC STUDY OF BROMINE RELEASE FROM HETEROGENEOUS REACTIONS 
OF GASEOUS OZONE WITH AQUEOUS BROMIDE SOLUTION
yoSUke SAkAmoto; motoki GodA; JUN hiRokAwA

fACUlty of eNViRoNmeNtAl eARth SCieNCe, hokkAido UNiVeRSity; hokkAido UNiVeRSity; fACUlty 
of eNViRoNmeNtAl eARth SCieNCe, hokkAido UNiVeRSity

y_sakamoto@ees.hokudai.ac.jp; motoki@ees.hokudai.ac.jp; hirokawa@ees.hokudai.ac.jp

It has been reported that bromine chemistry has a significant impact on tropospheric 
chemistry in the mid-latitude regions as well as in the polar regions because ozone in 
the marine boundary layer can be destroyed through catalytic reaction cycles involv-
ing bromine radicals, which are photolytically produced from photolabile species such 
as molecular bromine, Br2(g). The production of Br2(g) from heterogeneous reactions 
between gaseous ozone, O3(g), and bromide ions, Br−(aq), in a sea-salt particle can con-
tribute to an initial release of reactive bromine under dark conditions. Many laboratory 
studies have examined the heterogeneous reaction between O3(g) and Br−(aq), and pro-
posed its reaction mechanisms based on bromine chemistry in the bulk solution phase. 
Although recent studies have indicated the possibility of the involvement of interfacial 
reactions on aqueous surface, their rates and mechanisms are still not fully understood.

In this study, we investigated Br2(g) production from the heterogeneous reaction be-
tween O3(g) and Br−(aq) at room temperature in a wetted-wall flow tube reactor. Con-
centration of Br2(g) was measured by a negative ion chemical ionization mass spec-
trometer using SO2Cl− as a reagent ion. The Br2(g) production rates were determined 
as functions of O3(g) concentration (0.1−4 ppmv), Br−(aq) concentration (0.005−0.02 
M), and pH (1.8−12). While the dependence of the Br2 production rates on the Br−(aq) 
concentration is well described by the reaction kinetics in the bulk solution, the pH de-
pendence shows a different behavior from that expected from the bulk phase chemistry. 
The possibility of surface chemistry and its reaction mechanism will be discussed.

P5.34 - STUDY OF SECONDARY ORGANIC AEROSOL FORMATION FROM OZONOLY-
SIS OF UNSATURATED HYDROCARBONS
yoSUke SAkAmoto; RyoJi yAJimA; SAtoShi iNomAtA; JUN hiRokAwA;
fACUlty of eNViRoNmeNtAl eARth SCieNCe, hokkAido UNiVeRSity;hokkAido UNiVeRSity;NieS;fAC-
Ulty of eNViRoNmeNtAl eARth SCieNCe, hokkAido UNiVeRSity;
y_sakamoto@ees.hokudai.ac.jp;s76133114p@ec.hokudai.ac.jp;ino@nies.go.jp;hirokawa@
ees.hokudai.ac.jp;

Secondary organic aerosol, SOA, constitutes a substantial fraction of atmospheric fine 
particulate matters and has an effect on visibility, climate, and human health. One of the 
major oxidizing processes leading to SOA formation is an ozonolysis of unsaturated hy-
drocarbons, UHCs. Despite of its importance, the contribution of the ozonolysis of UHCs 
to the SOA formation in the troposphere is not sufficiently understood due to a lack of 
information on reaction pathways to produce low volatile compounds.

We have investigated SOA formation from ozonolysis of UHCs in a Teflon bag reactor us-
ing a negative ion chemical ionization mass spectrometry, NI-CIMS, for product analysis. 
Previously, we reported gas-phase oligomer formation by stabilized Criegee intermedi-
ates, SCIs, leading to SOA formation in ethylene ozonolysis, the simplest alkene.

In this study, we investigated SOA formation from the ozonolysis of other UHCs than 
ethylene. The gas-phase oligomer formation and subsequent SOA formation were also 
observed in the ozonolysis of other UHCs. This was confirmed by adding water vapor 
or methanol as an SCI scavenger.  We also examined effects of OH radical scavengers 
on the SOA formation and found that some scavengers such as cyclohexane can be in-
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volved in reactions leading to SOA formation. Mechanisms of such scavenger effects will 
be discussed with the aid of the product analysis by NI-CIMS.

P5.35 - MISSING GAS-PHASE SOURCE OF HONO INFERRED FROM ZEPPELIN MEAS-
UREMENTS IN THE TROPOSPHERE
xiN li; fRANz RohReR; ANdReAS hofzUmAhAUS; theo bRAUeRS; Rolf hAeSeleR; fRANk N. keUtSCh; 
thomAS fRiedRiCh meNtel; AStRid kieNdleR-SChARR; ANdReAS wAhNeR;
iNStitUt füR eNeRGi UNd klimAfoRSChUNG tRopoSph?Re iek-8, foRSChUNGSzeNtRUm JüliCh Gmb-
h;iNStitUt füR eNeRGi UNd klimAfoRSChUNG tRopoSph?Re iek-8, foRSChUNGSzeNtRUm JüliCh Gmb-
h;foRSChUNGSzeNtRUm JUeliCh Gmbh;iNStitUt füR eNeRGie- UNd klimAfoRSChUNG tRopoSphäRe 
(iek-8), foRSChUNGSzeNtRUm JüliCh;iNStitUt füR eNeRGi UNd klimAfoRSChUNG tRopoSph?Re iek-
8, foRSChUNGSzeNtRUm JüliCh Gmbh;UNiVeRSity of wiSCoNSiN - mAdiSoN;foRSChUNGSzeNtRUm 
JUeliCh Gmbh;foRSChUNGSzeNtRUm JUeliCh, iek-8;foRSChUNGSzeNtRUm JUeliCh Gmbh;
x.li@fz-juelich.de;f.rohrer@fz-juelich.de;a.hofzumahaus@fz-juelich.de;th.brauers@fz-jue-
lich.de;r.haeseler@fz-juelich.de;keutsch@chem.wisc.edu;t.mentel@fz-juelich.de;a.kiend-
ler-scharr@fz-juelich.de;a.wahner@fz-juelich.de;

Nitrous acid (HONO) is an important trace gas in the troposphere due to its contribution 
to the cycles of nitrogen oxides (NOX) and hydrogen oxides (HOX). In the past decades, 
ground-based observations of HONO around the world showed much higher daytime 
concentrations than can be explained by the known gas-phase chemistry (i.e., HONO + 
hv -> OH + NO, HONO + OH -> NO2 + H2O, OH + NO + M -> HONO + M). Direct light-de-
pendent reactions on ground surfaces have been proposed as additional daytime HONO 
sources. However, due to lack of measurements, little is known about the concentrations 
of HONO and its sources in the planetary boundary layer (PBL) at higher altitudes above 
the earth’s surface. The airship Zeppelin NT is an ideal platform to investigate the chem-
istry and dynamics of the PBL. During the PEGASOS field campaigns in 2012 and 2013, 
HONO and its gas-phase sources and sinks were measured simultaneously on-board the 
airship Zeppelin NT, for the lowest 1km of the PBL. In the upper part of the altitude range 
during morning hours, when the airmass is still isolated from processes at the earth’s 
surface by temperature inversion, we find unexpectedly high concentrations of HONO 
which can neither be explained by heterogeneous reactions on aerosol and on ground 
surfaces, nor by known gas-phase reactions. Our observations show evidence for an 
unknown gas-phase HONO production which dominates the overall HONO formation in 
the lower troposphere. This new HONO source requires NOX and possibly OH or HO2 
radicals. As a result, the general impact of HONO on the OH formation is likely overesti-
mated. 

P5.36 - ROLE OF WET SCAVENGING IN DC3 OKLAHOMA AND ALABAMA THUNDER-
STORMS USING RESULTS FROM WRF-CHEM SIMULATIONS
xiN li; ANdReAS hofzUmAhAUS

In deep convective storms, wet scavenging of soluble species, as well as aqueous and ice 
chemistry, affects the net transport of HOx precursors to the upper troposphere (UT), 
and thus UT O3 production, air quality and climate. The DC3 (Deep Convective Clouds 
and Chemistry) field campaign took place in the central US from May-June 2012 and 
sampled inflow and outflow of convective storms with different dynamical and emis-
sion characteristics.This work compares wet scavenging of soluble trace gases in the 
DC3 May 29 Oklahoma supercell and May 21 Alabama airmass thunderstorms. WRF-
Chem simulations at cloud resolving scales (dx=1km) are conducted with two different 
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wet scavenging schemes. The first scheme, based on Neu and Prather (ACP, 2012) tracks 
dissolved species in cloud droplets and precipitation and releases species to the gas 
phase from evaporating precipitation. However, it does not distinguish between precip-
itating liquid and ice, and uses a constant retention fraction for soluble species during 
hydrometeor freezing. The second, described in Barth et al. (JGR, 2001), tracks solute 
in individual liquid and frozen hydrometeors. Anew capability to specify the fraction of 
each species that is retained in ice upon hydrometeor freezing has been added. Vertical 
distributions of trace gases with varying solubilities within the storm and immediately 
surrounding the storm are compared with observations from the GV and DC-8 aircraft 
in storm inflow and outflow regions. Using the Neu and Prather scheme, observed mean 
vertical profiles of some soluble species (H2O2, CH2O,CH3OOH) in outflow are better 
represented in the model with scavenging. However, missing aqueous sinks (SO2, H2O2) 
and possibly too much ice deposition of HNO3 motivate further model development of 
the explicit wet scavenging scheme. Aqueous chemistry, variable ice retention factors 
and an improved ice deposition scheme are included in the Barth scavenging scheme 
to improve the model representation of convective cloud transport and processing of 
chemical species. Scavenging efficiencies are calculated from the model by several flux 
methods and compared with scavenging efficiencies derived from observations for the 
Oklahoma and Alabama storms. 

P5.37 - ONE IN A MILLION: CONTRASTING RESULTS FROM PHOTOCHEMICAL BOX 
MODELS WITH 3D CHEMISTRY-CLIMATE MODELS
AlexANdeR t ARChibAld; oliVeR J SqUiRe; pAUl t GRiffithS;
UNiVeRSity of CAmbRidGe;UNiVeRSity of CAmbRidGe;UNiVeRSity of CAmbRidGe;
ata27@cam.ac.uk;ojs26@cam.ac.uk;ptg21@cam.ac.uk;

Chemistry-Climate models are increasingly being used to ask questions such as: How will 
air quality change under future emission scenarios? Many members of the atmospheric 
chemistry community who focus on air quality related issues have a specific interest in 
simulating levels of near surface ozone (O3), as this is a major component of photochem-
ical pollution. The problem of simulating secondary oxidants, such as O3, is as old as the 
science of modelling atmospheric chemistry itself. One of the most widely attributed 
causes of model disagreement - a key factor in our acknowledged understanding of the 
problem - has been in the parameterisations of atmospheric chemistry, the so-called 
chemical mechanism, applied in models.In this contribution we will present a new meth-
od to compare the results of boxmodel simulations with simulations from the output 
of chemistry-climate modelsthat participated in the IGAC ACCMIP project. In addition 
to the evaluation ofthe ACCMIP data, a number of experiments using the UM-UKCA 
chemistry-climatemodel have been performed whereby different emissions and chem-
istry schemeswere implemented in the model. By comparing the results of the UM-UK-
CAsimulations to a series of box model simulations, performed using the samechemical 
mechanisms, we are able to identify key processes that contribute tothe differences that 
arise in the UM-UKCA simulations.

P5.38 - SOUTH AFRICAN COAL FIRED POWER STATION EMISSIONS: THE PRESENT, 
THE PAST AND THE FUTURE
ilze pRetoRiUS; StUARt JohN piketh; Roelof petRUS bURGeR;
NoRth weSt UNiVeRSity;NoRth-weSt UNiVeRSity;NoRth-weSt UNiVeRSity, SoUth AfRiCA;
ilze00640@gmail.com;stuart.piketh@nwu.ac.za;burger.roelof@nwu.ac.za;

E. Kostenidou, N. Wang,M. Psichoudaki, E. Louvaris, C. Kaltsonoudis and S. N. Pandis
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P5.39 - CONTINUOUS MEASUREMENTS OF PEROXY AND ORGANIC NITRATES AT 
SUZU, THE NOTO PENINSULA, JAPAN
yASUhiRo SAdANAGA; Ryo tAkAJi; AyANA iShiyAmA; AtSUShi mAtSUki; keiiChi SAto; kAzUo oSAdA; 
hiRoShi bANdow; ;
oSAkA pRefeCtURe UNiVeRSity;oSAkA pRefeCtURe UNiVeRSity;oSAkA pRefeCtURe UNiVeRSi-
ty;kANAzAwA UNiVeRSity;ASiA CeNteR foR AiR pollUtioN ReSeARCh;NAGoyA UNiVeRSity;GRAdUAte 
SChool of eNGiNeeRiNG, oSAkA pRefeCtURe UNiVeRSity;
sadanaga@chem.osakafu-u.ac.jp;nx100243@edu.osakafu-u.ac.jp;su108003@edu.
osakafu-u.ac.jp;matsuki@staff.kanazawa.jp;ksato@acap.asia;kosada@nagoya-u.
jp;bandow@chem.osakafu-u.ac.jp;

Peroxyacyl nitrates (PANs) and alkyl nitrates (ANs) act as one of the reservoirs of nitro-
gen oxides (NOx) in the atmosphere. Since their lifetime is longer than that of NOx, they 
can be transported over a long-distance and would be important as transboundary pol-
lutants. Continuous measurement system of total PANs and ANs in the troposphere has 
been developed by using a thermal dissociation/cavity attenuated phase shift spectros-
copy (TD/CAPS) method. Both PANs and ANs are thermally decomposed to produce 
NO2 and then NO2 is measured by CAPS method. This system can observe PANs and 
ANs with high time resolution while this system cannot separate constituents of PANs 
and ANs. Total PANs and ANs can be measured separately by setting up decomposition 
lines at different temperatures.

Continuous field observations of PANs and ANs concentrations have been being carried 
out at NOTOGRO (NOTO Ground-based Research Observatory) supersite in Suzu, Noto 
Peninsula, since November 2012. NOx, total odd nitrogen species (NOy), total inorganic 
nitrate (T.NO3), O3 and CO concentrations have also been being observed at NOTOGRO.

NOy concentrations were in agreement with the sum of observed NOy components 
(=NOx+T.NO3+PANs+ANs) regardless of seasons. NOx fractions were the highest in NOy 
constituents. T.NO3 fractions were small in winter and increased in spring. Opposite ten-
dencies were observed for PANs fractions. These reflect that wet deposition of T.NO3 
is promoted in winter and temperature increasing accelerates decomposition of PANs.

Seasonal variations of both PANs and ANs concentrations showed spring maximum and 
summer minimum. From winter to spring, both PANs and ANs concentrations from Ko-
rea-China air mass origin were higher than those from the other air mass origins. On the 
other hand, both PANs and ANs concentrations were independent of air mass origins 
from spring to summer. These indicate that PANs and ANs concentrations in winter and 
spring are governed by long-range transport and local photochemical productions of 
PANs and ANs are relatively important from spring to summer. In addition, PANs and 
ANs diurnal variations being high and low in the daytime and nighttime, respectively, in 
spring and summer also imply the local photochemical productions of PANs and ANs.

P5.40 - ASSESSMENT OF GLOBAL PRECIPITATION CHEMISTRY BY THE WMO GLOB-
AL ATMOSPHERE WATCH PROGRAM
RiChARd S. ARtz; mARiA CRiStiNA foRti; CoRiNNe GAly-lACAUx; JACobUS JohANNeS pieNAAR;
U.S. NAtioNAl oCeANiC ANd AtmoSpheRiC AdmiNiStRAtioN;bRAziliAN iNStitUte foR SpACe Re-
SeARCh;lAboRAtiRe d AéRoloGie, omp, CNRS;NoRth-weSt UNiVeRSity;
richard.artz@noaa.gov;cristina.forti@inpe.br;corinne.galy-lacaux@aero.obs-mip.fr;ko-
bus.pienaar@nwu.ac.za;

Secondaryorganic aerosol (SOA) is formed due to the condensation of the low volatile-
products of the volatile organic compounds (VOCs) oxidation on preexistingparticles. 
Monoterpene SOA may contribute up to 50% of the total organicaerosol (OA) in certain 
areas, with a-pinene being one of the most importantprecursors. Ambient OA is often 



dominated by oxidized OA (OOA) both in remoteand urban areas, as the oxidative nature 
of the atmosphere (OH radicals) andthe photochemical conditions tend to age the OA. 
Atmospheric models sometimesunderestimate OA mass concentrations especially dur-
ing summertime. Includinganthropogenic SOA aging (through OH radicals) has closed 
that gap betweenmodels and field observations better. However, when biogenic SOA 
aging throughOH radicals is taken account some models tend to overpredict the OA 
mass. Thus,there is a discrepancy between models and field measurements, which needs 
to beaddressed.

P5.41 - CLOSING THE OH BUDGET FOR ISOPRENE, METHACROLEIN, AND METHYL 
VINYL KETONE OXIDATION DURING SIMULATION EXPERIMENTS IN SAPHIR
heNdRik fUChS; mARtiN kAmiNSki; biRGeR bohN; theo bRAUeRS; hANS-peteR doRN; Rolf hAeSe-
leR; ANdReAS hofzUmAhAUS; fRANk hollANd; RAlf tillmANN; xiN li; kediNG lU; ANNA lUtz; iS-
mAil-hAkki ACiR; SASChA NehR; fRANz RohReR; RAlf tillmANN; RobeRt weGeNeR; ANdReAS wAh-
NeR;
iNStitUte of eNeRGy ANd ClimAte ReSeARCh, iek-8: tRopoSpheRe, foRSChUNGSzeNtRUm JUeliCh;-
foRSChUNGSzeNtRUm JUeliCh Gmbh;foRSChUNGSzeNtRUm JUeliCh Gmbh;iNStitUt füR eNeRGie- UNd 
klimAfoRSChUNG tRopoSphäRe (iek-8), foRSChUNGSzeNtRUm JüliCh;foRSChUNGSzeNtRUm JüliCh 
Gmbh;iNStitUt füR eNeRGi UNd klimAfoRSChUNG tRopoSph?Re iek-8, foRSChUNGSzeNtRUm JüliCh 
Gmbh;foRSChUNGSzeNtRUm JUeliCh Gmbh;iNStitUt füR eNeRGi UNd klimAfoRSChUNG tRopoSph?Re 
iek-8, foRSChUNGSzeNtRUm JüliCh Gmbh;foRSChUNGSzeNtRUm JUeliCh, iek-8;iNStitUt füR eNeRGi 
UNd klimAfoRSChUNG tRopoSph?Re iek-8, foRSChUNGSzeNtRUm JüliCh Gmbh;foRSChUNGSzeNtRUm 
JUeliCh Gmbh;GotheNbURG UNiVeRSity;foRSChUNGSzeNtRUm JUeliCh Gmbh;foRSChUNGSzeNtRUm 
JUeliCh Gmbh;iNStitUt füR eNeRGi UNd klimAfoRSChUNG tRopoSph?Re iek-8, foRSChUNGSzeNtRUm 
JüliCh Gmbh;foRSChUNGSzeNtRUm JUeliCh, iek-8;iNStitUt füR eNeRGi UNd klimAfoRSChUNG tRop-
oSph?Re iek-8, foRSChUNGSzeNtRUm JüliCh Gmbh;foRSChUNGSzeNtRUm JUeliCh Gmbh;
h.fuchs@fz-juelich.de;m.kaminski@fz-juelich.de;b.bohn@fz-juelich.de;th.brauers@
fz-juelich.de;h.p.dorn@fz-juelich.de;r.haeseler@fz-juelich.de;a.hofzumahaus@fz-juelich.
de;f.holland@fz-juelich.de;r.tillmann@fz-juelich.de;x.li@fz-juelich.de;k.lu@pku.edu.cn;an-
na.lutz@chem.gu.se;i.acir@fz-juelich.de;nehr@vdi.de;f.rohrer@fz-juelich.de;r.tillmann@
fz-juelich.de;r.wegener@fz-juelich.de;a.wahner@fz-juelich.de;

During recent field campaigns, measured hydroxyl radical (OH) concentrations were 
upto a factor of ten larger than predicted by current chemical models for conditions of 
high OH reactivity and low nitrogen monoxide (NO) concentrations.These discrepancies 
were most often observed in forests, where concentrations of biogenic volatile organic 
compounds (BVOCs) were large. We investigated the radical budget during oxidation 
of VOCs with OH including a full set of accurate and precise radical measurements in 
the atmosphere simulation chamber SAPHIR in Juelich, Germany.The conditions during 
thechamber experiments were comparable to those during field campaigns with respect 
to radical and trace gas concentrations. In particular, OH reactivity was high (up to 30 
per second) and NO mixing ratios were as low as 200pptv. VOC species included the 
most important single compound isoprene, and its major oxidation products methacr-
olein (MACR) and methyl vinyl ketone (MVK). Significant gaps between measured OH 
destruction and production pathways were found for isoprene and methacrolein. The 
additional OH needed to close the OH budget is consistent with recently proposed re-
action mechanisms suggesting OH production from isomerization and decomposition 
reactions of organic peroxy radicals produced in the reaction of OH with VOCs.
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P5.43 - FORMATION AND AGING OF SECONDARY ORGANIC AEROSOL DURING THE 
SS-CARYOPHYLLENE OXIDATION
ANtoNioS tASoGloU; SpyRoS N. pANdiS;
CARNeGie mellloN UNiVeRSity;UNiVeRSity of pAtRAS;
atasoglo@andrew.cmu.edu;spyros@chemeng.upatras.gr;

Beta-caryophyllene (C15H24) is a biogenic sesquiterpene which is emitted in the atmos-
phere in significant quantities and can produce secondary organic aerosol (SOA) after 
being oxidized. We investigate the secondary organic (SOA) production during the ox-
idation of ß-caryophyllene using the Carnegie Mellon environmental chamber. Both the 
initial formation of SOA and the subsequent chemical aging of the SOA products are 
investigated. Experiments were conducted with two different oxidants: ozone, hydroxyl 
radicals following the aerosol chemical composition with a HR-ToF-AMS. The ability of 
ß-caryophyllene to form SOA was quantified as a fractional aerosol mass yield.  Chem-
ical aging of the SOA was studied by exposing the particles to high concentrations of 
hydroxyl radicals. The effect of relative humidity in the formation and aging of the SOA 
was investigated. We also quantified the evaporation rates of ß-caryophyllene SOA by 
using a thermodenuder. The corresponding volatility distributions of the products and an 
effective vaporization enthalpy were estimated.

P5.44 - AEROSOL SOURCE APPORTIONMENT IN LEPHALALE, SOUTH AFRICA
NiColA mARiA wAltoN; StUARt JohN piketh; pAolA foRmeNti; SeRVANNe CheVAillieR; SylVAiN tRi-
qUet; GAbi mkhAtShwA; willy mAeNhAUt;
NoRth-weSt UNiVeRSity;NoRth-weSt UNiVeRSity;lAboRAtoiRe iNteRUNiVeRSitAiRe deS SyStèmeS 
AtmoSphéRiqUeS;lAboRAtoiRe iNteRUNiVeRSitAiRe deS SyStèmeS AtmoSphéRiqUeS;lAboRAtoiRe iN-
teRUNiVeRSitAiRe deS SyStèmeS AtmoSphéRiqUeS;eSkom ReSeARCh, teStiNG ANd deVelopmeNt;GheNt 
UNiVeRSity;
nicolamwalton@gmail.com;stuart.piketh@nwu.ac.za;paola.formenti@lisa.u-pec.
fr;chevaillier@lisa.u-pec.fr;sylvain.triquet@lisa.u-pec.fr;gabi.mkhatshwa@eskom.
co.za;Willy.Maenhaut@UGent.be;

Our results indicate that the increase in the SOA mass due to the aging is lessthan 25%, 
which is lower than reported in the few previous studies. The resultsare sensitive to low 
levels of organic contamination from the distilled wateror from plastic parts of the injec-
tion system that react with OH producingorganic aerosol. The role of the OH exposure, 
source of OH, relative humidityand NOx levels have been quantified together with the 
correspondingchanges in O:C, particle hygroscopicity, and volatility.

P5.45 - GLOBAL DISTRIBUTION OF ORGANIC MASS TO ORGANIC CARBON RATIO IN 
ATMOSPHERIC AEROSOLS
koStAS tSiGARidiS; mARiA kANAkidoU; NikolAoS dASkAlAkiS;
ColUmbiA UNiVeRSity/NASA GiSS;UNiVeRSity of CRete;UNiVeRSity of CRete;
kostas.tsigaridis@columbia.edu;mariak@chemistry.uoc.gr;nick@chemistry.uoc.gr;

Organiccompounds play an important role in atmospheric chemistry and affect Earth’scli-
mate through their impact on oxidants and aerosol formation (e.g. O3 andorganic aer-
osols). Organic compounds in addition to C may contain H, O andpotentially other ele-
ments like N, S and P, thus the organic-mass-to-organic-carbonratio (OM/OC) exceed 
unity. Due to the complexity of the mixture of organics inthe atmosphere, this ratio is 
often used to characterize the organic component inatmospheric aerosols since it varies 
with aerosol origin and the chemicalprocessing in the atmosphere. Atmospheric obser-
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vationshave shown that as organic aerosols and its precursor gases age in theatmos-
phere, it leads to the formation of more oxidized (O:C atomic ratio 0.6 to0.8), less volatile 
and less hydrophobic compounds (particle growth factor at95% relative humidity of 0.16 
to 0.20) that have more similar properties thanfresh aerosols. While reported OM/OC 
ratios observed over USA range between1.29 and 1.95, indicating significant contribution 
of local pollution sourcesto the OC in that region, high O/C ratio associated with a high 
OM/OC ratio of2.6 have been also observed in Europe.

In global models, the OM/OCratio is either calculated for specific compounds or esti-
mated for compoundgroups. In the present study, we review OM/OC observations and 
compare themwith simulations from a variety of models that contributed to the Aero-
Com OAevaluation. We examine the chemical processing level of atmospheric aerosols-
simulated by the models. A total of 31 global chemistry transport models areconsidered 
in this study with variable complexity of the representation ofOM/OC ratio in the organic 
aerosols. The analysis provides an integrated viewof the OM/OC ratio in the global at-
mosphere and of the accuracy of itsrepresentation in the global models. Implications for 
atmospheric chemistry andclimate simulations are discussed.

P5.46 - SIMULATED NMR SPECTRA FOR SECONDARY ORGANIC AEROSOL (SOA) 
CHEMICAL CHARACTERIZATION
mARCo pAGlioNe; fAbio moRetti; emilio tAGliAViNi; emANUelA fiNeSSi; mARiA CRiStiNA fACChiNi; 
StefANo deCeSARi;
iSAC-CNR;UNiVeRSity of boloGNA;UNiVeRSity of boloGNA;depARtmeNt of ChemiStRy, UNiVeRSity 
of yoRk;NAtioNAl ReSeARCh CoUNCil  (CNR);itAliAN NAtioNAl ReSeARCh CoUNCil (CNR) - iNSti-
tUte of AtmoSpheRiC SCieNCeS ANd ClimAte (iSAC);
m.paglione@isac.cnr.it;moretti.f.77@gmail.com;emilio.tagliavini@unibo.it;emanuela.fi-
nessi@york.ac.uk;mc.facchini@isac.cnr.it;s.decesari@isac.cnr.it;

Organiccompounds emitted in the atmosphere are oxidized in complex reaction se-
quencesthat produce a myriad of intermediates. Although the cumulative importance 
ofthese organic molecules is widely acknowledged, there is still a critical lack ofinforma-
tion concerning the detailed composition of the highly functionalizedsecondary organics 
in the gas and condensed phases. Elucidationof the chemical and physical processes 
underlying secondary organic aerosol(SOA) formation has been pursued using various 
experimental and modelingapproaches of different degree of complexity.

This study examines the use of simulatedproton-nuclear magnetic resonance (H-NMR) 
spectra as diagnostic for models ofbiogenic and anthropogenic SOA formation. Spec-
tral fingerprints for selectedSOA systems – ozonolysis and photoxidation of a-pinene 
and photoxidation of1,3,5-trimethylbenzene (TMB) – were recorded for samples of SOA 
collectedduring reaction chamber experiments. The simulation of H-NMR spectra start-
ingfrom model compositions was carried out using ACD/Labs algorithms testedagainst 
their ability to reproduce the spectra of standard compounds, includingmolecules pos-
sessing a complex stereochemistry like the oxidation products ofa-pinene. Simulated 
spectra were recorded for model mixtures comprisingcompounds derived from litera-
ture studies of GC/MS and LC/MS characterization,as well as compounds expected to 
occur in SOA based on explicit gas-phasechemistry models for a-pinene and TMB. In 
particular, a set of chemical speciesfrom the Master Chemical Mechanism (MCM) was 
selected, based on simpleassumptions about their expected volatility, to account for the 
uncharacterizedfraction of SOA.

Theanalysis provides candidate basic structures for the SOA fractionuncharacterized at 
the molecular level. The results show also that compoundsbearing double bonds were 
very unlikely to occur in both a-pinene and TMB SOAsamples. These findings indicate 
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that H-NMR spectroscopy can be used as a new,useful diagnostic tool for SOA formation 
models including explicit chemistry.

P5.47 - SOA FORMATION FROM BIOGENIC VOCS – CHEMICAL COMPOSITION AND 
INFLUENCE OF THE REACTION CONDITIONS
ANke mUtzel; yoShiteRU iiNUmA; olAf boeGe; mARiA RodiGASt; ANke mUtzel;
leibNiz-iNStitUte foR tRopoSpheRiC ReSeARCh;leibNiz-iNStitUte foR tRopoSpheRiC ReSeARCh;lei-
bNiz-iNStitUte foR tRopoSpheRiC ReSeARCh;leibNiz-iNStitUte foR tRopoSpheRiC ReSeARCh 
(tRopoS);leibNiz iNStitUt füR tRopoSphäReNfoRSChUNG e. V.;
mutzel@tropos.de;yoshi@tropos.de;boege@tropos.de;rodigast@tropos.de;mutzel@
tropos.de;

Monoterpenesare the second most important group of the biogenic volatile organic 
compounds(BVOCs). Their oxidation yields products with multiple functional groups 
whichcan partition into the particle-phase and hence contribute to the formation ofsec-
ondary organic aerosol (SOA). It is known that SOA formation is influencedby param-
eters such as relative humidity (RH), nitrogen oxides (NOx)and particle-phase acidity. 
Large uncertainties exist in the currentlyavailable literature data as their influences on 
the SOA formation contradicteach other. The overall aim of the present study was to ob-
tain insights into their influences on the formation processes and chemical composition 
of SOA. Tofill the gap in the literature data, the SOA formation was investigated from 
thefirst generation oxidation products of the two most important monoterpenes,namely 
pinonaldehyde originating from a-pinene and nopinone from ß-pinene. Inthese experi-
ments, experimental conditions such as RH (0%, 50%, 75%), seedparticle acidity (neutral 
and acidic) and NOx mixing ratio (˜100 pptand 100 ppb) were varied and the formed 
SOA was characterised with regards to(i) SOA yield and (ii) particle growth. It was found 
that in addition to thereaction conditions the chemical structure of the precursor com-
pound is veryimportant for the SOA formation. It was observed that SOA formation from 
theoxidation of an aldehyde was considerably influenced by the presence of NOxwhere-
as SOA formation from the ketone oxidation was influenced by all of theinvestigated 
experimental conditions.

Furthermore, it was found thatall the ß-pinene oxidation products can be explained by 
the further oxidationof nopinone whereas two important SOA marker compounds of 
a-pinene, namelyterpenylic and pinic acid, could not be explained by further reaction 
ofpinonaldehyde. These missing SOA marker compounds were likely the reason forthe 
considerably smaller pinonaldehyde SOA yields (YSOA: 5%) thanthose of nopinone 
(YSOA: 25%). 

SESSION 6: ATMOSPHERIC CHEMISTRY IN A CHANGING CLIMATE

P6.1 - DECADAL TRENDS IN TROPICAL WETLAND AND FIRE CH4 EMISSIONS
A. ANthoNy bloom; JohN woRdeN; ChRiStiAN fRANkeNbeRG; felix w lANdeReR

Jet pRopUlSioN lAboRAtoRy; Jpl / CAlteCh; Jet pRopUlSioN lAboRAtoRy; Jet pRopUlSioN lAbo-
RAtoRy

abloom@jpl.nasa.gov; john.worden@jpl.nasa.gov; Christian Frankenberg; Felix.W.Lan-
derer@jpl.nasa.gov

Large unknowns preside over the future atmospheric methane budget:in the tropics, 
a wetter climate could result in increased wetland expanse, whilea drier climate could 
lead to an increase in biomass burning emissions. We use multiplesatellite derived da-
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ta-streams to constrain inter-annual changes in wetland andfire emissions: we use at-
mospheric concentrations retrievals of CO – a proxy forbiomass burning emissions - and 
CH4 from the Aura TES instrument to de-couplewetland and biomass burning CH4 con-
tributions to the atmosphere. We relate TESCH4:CO anomalies to inter-annual trends 
in GRACE equivalent water thickness, MODISburnt area, SCIAMACHY and GOSAT CH4 
retrievals, and sea surface temperaturesduring 2003-2012;  based GOSAT fluorescence 
measurements, we evaluate the effectof gross primary production on inter-annual varia-
tions in wetland and fire CH4emissions. Ultimately, the large-scale decoupling of wetland 
and fire CH4emissions will help constrain the short and long-term dynamics of the global 
atmosphericmethane budget.

P6.2 - STOCHASTIC MODEL AND ANALYZE TRENDS OF UV INDEX AND TOTAL 
OZONE IN NATAL-RN-BRAZIL
AlexANdRe boleiRA lopo; mARiA heleNA CoNStANtiNo SpyRideS; pAUlo SeRGio lUCio;
fedeRAl UNiVeRSity of Rio GRANde do NoRte;UfRN;UfRN;
alexandrelopo@hotmail.com;spyrides@ccet.ufrn.br;pslucio@ccet.ufrn.br;

The objective of this work is to model statisticallyand stochastic the ultraviolet radiation 
index (UV Index) to make forecast(extrapolate) and analyze trends. The task is rele-
vant, due increased UV fluxand high rate cases of non-melanoma skin cancer (NMSC) 
in northeast of Brazil.The methodology utilized a Autoregressive Distributed Lag (ADL) 
or DynamicLinear Regression model. The monthly data of UV index were measured in 
eastcoast of the Brazilian Northeast (City of Natal). The Total Ozone is singleexplanato-
ry variable to model and was obtained from the TOMS and OMI/AURAinstruments. The 
Predictive Mean Matching (PMM) method was used to completingthe missing data of UV 
Index. The results mean squared error (MSE) between theobserved UV index and inter-
polated data by model was of 0.36 and forextrapolation was of 0.30 and correlations of 
0.90 and 0.91 respectively. Theforecast/extrapolation performed by model for a climato-
logical period(2012?2042) indicated a trend of increased UV (Seasonal Man-Kendall test 
by t = 0.955 and p-value <0.001), while Total Ozoneremain on this current tendency to 
reduce. The model has a forecast increase ofalmost one unit of UV index to year 2042.

P6.3 - EVALUATION OF MULTI-MODEL SHORT-LIVED CLIMATE FORCER DISTRIBU-
TIONS OVER EAST ASIA USING IN-SITU REMOTE-SENSING, AND SATELLITE OBSER-
VATIONS DURING SUMMER 2008
kAthARiNe lAw

lAtmoS-CNRS
kathy.Law@latmos.ipsl.fr

As part of the EU ECLIPSE (Evaluating the CLimate and air quality ImPacts of Short-livEd 
pollutants) project, which aims to quantify the climate impact of short lived climate forc-
ers (SLCFs), including aerosols, black carbon and ozone, the WRF-Chem regional and six 
global (ECHAM6, EMEP,HadGEM, OsloCTM, NORESM, TM4) models are evaluated using 
observations in East-Asia. Simulations are compared at horizontal and vertical scales to 
satellite observations, as well as data from field campaigns which took place in summer 
2008, and from long-term measurement stations. Models were run with the same emis-
sions, namely, the ECLIPSE anthropogenic (based on the GAINSmodel), GFED 3.1 fire 
and RCP 6.0 ship and aircraft emissions for2008. The initial and boundary conditions for 
the WRF-Chem regional model were specified from the TM4 global chemical transport 
model.
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Firstly, this study evaluates the ability of the models to simulate SLCFs, and their pre-
cursors, at a large scale, using monthly mean satellite observations such as IASI, MODIS, 
and CALIPSO. The latter, allows an evaluation of the vertical distributions of aerosols. 
Secondly, daily model results are evaluated at regional/local scales using ground-based 
data at urban and rural locations. Finally, the vertical distributions of trace gases and 
aerosols are evaluated using mean profiles from the CAREBEIJING summer 2008 air-
borne measurements over China, and lidar backscatter signals from the NIES network 
over Japan, respectively. The results highlight in general, that models reproduce ozone 
and ozone precursors columns reasonably well, while several models do not capture 
aerosol patterns, observed by MODIS AOD, especially over large urban areas.Surface 
comparisons show discrepancies between the different models for both trace gases and 
aerosols. Overall, models represent variability in trace species concentrations better at 
rural locations during the 2 month study period. Finally, the vertical distributions of trace 
gases and aerosols are underestimated, especially for very short-lived species such as 
NO2. other co-authors: S.-W. Kim, S. C. Yoon (SNU, Korea), M. Hu,J. Wang, T. Zhu (PKU, 
Beijing) + ECLIPSE modeling team

P6.4 - LONG-TERM AERONET REMOTE SENSING OBSERVATIONS IN AMAZONIA
bRUNA AmoRim holANdA; pAUlo ARtAxo; bReNt N. holbeN;
UNiVeRSidAde de São pAUlo;iNStitUte of phySiCS, UNiVeRSity of SAo pAUlo;NASA;
brunaah2@gmail.com;artaxo@if.usp.br;Brent.N.Holben@nasa.gov;

The Amazon represents the largest continuous rainforest in the world, and much atten-
tion has been devoted to studying thewidespread deforestation by agricultural clearing 
and man-made fires. In thewet season, the Amazon has very low concentration of par-
ticles, ranging from 200to 300 particles per cm3, typical of a continental pre-indus-
trialatmosphere. However, biomass burning events result in significant seasonalaerosol 
loadings over vast stretches of the basin that increase the particleconcentration ranging 
from 10000 to 20000 particles per cm3, playingan important role in modifying the at-
mospheric composition. In this study, Amazonianaerosols optical properties including 
aerosol optical depth, sizedistributions, single scattering albedo and angstrom expo-
nent, arecharacterized in detail by remote sensing observations from five AERONET 
globalnetwork stations, providing a regional and temporal overview. The observedsites 
such as Manaus, Ji-Paraná, Rio Branco, Manacapuru and Alta Florestainclude both a pre-
served forest as a heavily biomass burning impacted area. AerosolOptical Depth (AOD) 
at 550 nm of less than 0.1 is characteristic of naturalconditions over Amazonia. In the 
dry season, AOD550 values greaterthan 4 are frequently observed, constituting one of 
the largest AOD measures inall the AERONET stations, emphasizing the high impact of 
aerosols in Amazonia. Moreover,the aerosol absorption optical depth data (AAOD), a 
new product of AERONET, are beingstudying in parallel with black carbon (BC) concen-
trations measured by theAethalometer. By comparing both dataset, we expect to under-
stand how the absorption aerosols impact theclimate in Amazon. These detailed anal-
yses of aerosol optical properties fromlong-term AERONET monitoring sites can yield 
a complete characterization ofaerosol optical effects for a wide range of applications.



SCIENTIFIC PROGRAM

340

P6.5 - USING RENEWABLES TO POWER THE INFORMATION COMMUNICATIONS 
TECHNOLOGY (ICT) INDUSTRY TO SIGNIFICANTLY REDUCE THE GLOBAL CO2 
FOOTPRINT
CARloS wAGNeR de oliVeiRA mAiA

GReeNqloUd

carlos@greenqloud.com

To date, only 1% of global data has been processed. Yet global data is doubling every 
year, in large part due to the exponential growth of cloud services. The energy used to 
power the Information Communications Technology (ICT) industry is predominantly fos-
sil fuel based. Further, most cloud providers use less than 20% clean renewable energy. 
This has significant implications for the global environment and the strain on existing and 
antiquated power grids. In fact, it’s anticipated that total global CO2 generated directly 
from ICT will reach 4% by 2020 (source: McKinsey & Company).

Therefore, there is much to be gained from the adoption of the multiple renewable ener-
gy resources across the world, including climate change mitigation and economic ben-
efits.

GreenQloud is a cloud solutions company specializing in actively reducing the CO2 foot-
print of the ICT industry by powering its public cloud services in key locations where 
renewable energy resources are readily available. Locations such as Iceland where clean 
100% renewable energy is abundant;  or the Pacific Northwest and Brazil where hydro 
and other renewables are ample, provide strategic geographical and GHG mitigation 
opportunities.

This presentation will focus on the global opportunities in using renewable energy. It will 
address how GreenQloud actively sources availability zones around the world where 
redundant connectivity meets readily available renewable energy, to strengthen both 
the business and environmental resilience of ICT, and to nurture the renewable energy 
market into mainstream.

GreenQloud’s territories include sales channels in Iceland, the US, the Netherlands and 
Natal, Brazil where we also have support and development personnel. This presentation 
will provide an insight into our plans to expand the Brazil operations, including opening 
additional availability zones specifically to capitalize on Brazil’s renewable energy, rich 
technical resources and strategic location, which will provide exceptional geo redundan-
cy to our network. It will also address the need for strategic partnerships to create a sus-
tainable future where both business practices and environmental responsibility benefit 
from clean, sustainable cloud technology.

P6.6 - EVALUATION OF O3 VARIABILITY IN THE TROPOSPHERE AND THE STRATO-
SPHERE FROM IASI OBSERVATIONS IN 2008-2013
CAtheRiNe weSpeS; pieRRe-fRANçoiS CoheUR; loUiSA emmoNS; dANiel hURtmANS; SARAh SAfied-
diNe; CAthy CleRbAUx;
fRee UNiVeRSity of bRUSSelS;Chimie qUANtiqUe et photophySiqUe, UNiVeRSité libRe de bRUx-
elleS;NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;Chimie qUANtiqUe et photophySiqUe, UNiVeRSi-
té libRe de bRUxelleS;SoRboNNe UNiVeRSitéS, UpmC UNiV. pARiS 06; UNiVeRSité Ve

cwespes@ulb.ac.be;pfcoheur@ulb.ac.be;emmons@ucar.edu;dhurtma@ulb.ac.be;sarah.
safieddine@latmos.ipsl.fr;cathy.clerbaux@latmos.ipsl.fr;

In this study, we present the daytime measurements of ozone during 6 years (2008-
2013) observed by the IASI (Infrared Atmospheric Sounding Interferometer) instrument 
which provides a unique dataset of vertically-resolved O3measurements for studying 
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time series and climatologies. The time development of O3 is characterized by fitting 
constant, annual and semi-annual terms, solar flux (SF) and quasi biennial oscillation 
(QBO) proxies to the IASI time series, separately in different layers over the stratosphere 
and the troposphere. We provide time series analysis of partial columns for the layers: 
ground-300hPa (troposphere),300-150hPa (upper stratosphere-lower troposphere), 
150-25hPa (middle stratosphere), 25-3hPa (upper stratosphere) which help to distin-
guish the chemical and dynamical contributions to the O3 total columns variations. The 
ozone time development estimation (“trends”) is also quantified based on the six years 
of the IASI observations in the four selected layers. The results suggest interestingly a 
significant positive trend in the upper stratosphere possibly pointing out arecovery of 
upper stratospheric ozone while a significant negative trend is observed in the tropo-
sphere in the mid-latitudes of the N.H. during the summer, probably linked to decreased 
emissions of ozone precursors. The observed variability of O3 in both the stratosphere 
and the troposphere is compared to simulations from the MOZART-4 global 3-D chem-
ical transport model to help in the interpretation of the observations and, more particu-
larly, for quantifying the influence of the stratosphere in the tropospheric ozone trends.

P6.7 - DEVELOPMENT OF A COMMUNITY HISTORICAL EMISSION INVENTORY: FIRST 
STEPS
ClAiRe GRANieR; GReGoRy fRoSt; JeAN-fRANCoiS lAmARqUe; SteVeN J. Smith

lAtmoS, UmpC-CNRS; NoAA/eSRl ANd UNiVeRSity of ColoRAdo/CiReS; NAtioNAl CeNteR 
foR AtmoSpheRiC ReSeARCh; JoiNt GlobAl ChANGe ReSeARCh iNStitUte

claire.granier@latmos.ipsl.fr; gregory.j.frost@noaa.gov; lamar@ucar.edu; ssmith@pnnl.
gov

In recent multi-model comparison efforts that simulate the past, current and future 
composition of the global atmosphere, including the IGAC-SPARC Atmospheric Chem-
istry and Climate Model Intercomparison Project (ACCMIP) and the Chemistry-Climate 
Model Initiative(CCMI) project, the models’ ability to reproduce observed trends de-
pends strongly on the specific surface emissions used. More such modeling exercises 
are planned during the coming years, either to forecast atmospheric composition at the 
regional and global scale or to quantify changes in atmospheric composition during past 
decades.

To support these modeling efforts, the global emissions community, led by GEIA, has 
launched a new initiative to develop a comprehensive community historical inventory for 
the1750-2015 period. The inventory will provide annual and sectoral anthropogenic and 
biomass burning emissions for ozone precursors, aerosols and their precursors, green-
house gases and halogenated compounds. The emissions will be provided at a spatial 
resolution of 0.1-0.5°.

A workshop was held in November2013 in Hamburg, Germany, to define the process to 
develop this new dataset. 35scientists from Europe, North America, Africa and Asia par-
ticipated in the workshop (www.geiacenter.org/analysis/working-groups/historic-emis-
sions-working-group). The workshop focused on anthropogenic and biomass burning 
emissions;  natural emissions will be addressed in another workshop. We will summarize 
the discussions which took place at the workshop, which concerned the improvement of 
historic and anthropogenic emissions. This meeting will be followed by discussions and 
a first analysis of the results during the GEIA (Global Emissions InitiAtive) conference in 
June 2014.

We will discuss how the IGAC community could participate in this initiative, in particular 
through a participation in working groups which are being formed to work on priority 
issues identified during the meeting.
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P6.8 - STRATOSPHERIC OZONE TRENDS DERIVED FROM OVER THIRTY YEARS OF 
OSIRIS AND SAGE II DATA
doUG deGeNSteiN; AdAm boURASSA;
UNiVeRSity of SASkAtChewAN;UNiVeRSity of SASkAtChewAN;
doug.degenstein@usask.ca;adam.bourassa@usask.ca;

The Canadian built OSIRIS instrument onboard the Odin satellite has been in operation 
since the autumn of 2001. Since the beginning it has measured spectrally dispersed limb 
scattered sunlight in the wavelength range from 280 nm to 810 nm with approximately 
1 nm resolution. These measurements have been used to derive a global time series of 
vertically resolved ozone profiles of high quality and with excellent spatial and temporal 
coverage. The SAGE II measurements of vertical ozone profiles are the standard for time 
series analysis but the record unfortunately ended in the middle of the last decade. As 
the OSIRIS time series agrees very well with the historical SAGE record during an overlap 
period in the early part of the last decade, and the OSIRIS data are still being collected, it 
is natural to extend the high quality SAGE II series with OSIRIS ozone measurements for 
further trends analysis. This paper discusses the technique used to merge the two data 
sets, the basis functions that are fit to the resulting anomaly time series and the derived 
underlying linear trends. We will show that since 1997 there exists a statistically significant 
increase in ozone throughout most of the stratosphere with increases primarily in between 
3% and 8% per decade. We will also show that between 40 degrees South and 40 degrees 
North negative trends seen in the pre 1997 era still exist and that a statistically significant 
decrease in ozone exists at lower stratospheric altitudes in the equatorial region.

P6.9 - A GLOBAL SIMULATION OF BROWN CARBON: IMPLICATIONS FOR PHOTO-
CHEMISTRY AND DIRECT RADIATIVE FORCING
dUSeoNG S. Jo; RokJiN J. pARk; SeUNG-UN lee; xiAloU zhANG

SeoUl NAtioNAl UNiVeRSity; SeoUl NAtioNAl UNiVeRSity; SeoUl NAtioNAl UNiVeRSity; UNiVeRSity 
of CAlifoRNiA, dAViS

cdswk@snu.ac.kr; rjpark@snu.ac.kr; hb3099@snu.ac.kr; xluzhang@ucdavis.edu

Recentobservations suggest that a certain fraction of organic aerosol (OA) effectively-
absorbs solar radiation and is coined as brown carbon aerosol. Very few modelingstud-
ies have investigated the distribution and radiative effects of browncarbon aerosol yet. 
Here, we provide an explicit global simulation of browncarbon aerosol using the GE-
OS-Chem model, driven by the assimilatedmeteorological data. We first estimate global 
emissions of brown carbon frombiofuel use and biomass burning using emission factors 
depending on burningefficiencies from the literature. We also include secondary organic 
aerosols(SOAs) produced by the oxidation of aromatic species as brown carbon in our-
model based on the chamber studies. We evaluate the model by comparing within-situ 
observations in the surface air in the U.S. and with single scatteringalbedo observations 
at AERONET sites over the globe. The model successfullyreproduces the observed sea-
sonal variations but appears to underestimate themagnitudes especially in the regions 
where SOAs concentrations are high. Ourglobal simulations show that brown carbon ac-
counts for about 20% of total OAs,which are typically assumed to be scattering aerosols. 
Consideration of solarabsorption by brown carbon in the model reduces the negative 
direct radiativeforcing of total OAs by 20%. Moreover, this absorption decreases NO-
2photolysis rates especially in Asia up to 18%, and results in decreases ofsurface ozone 
concentration up to -9%.
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P6.10 - GAS FLARING EMISSION IN AFRICA AND COMPARISON WITH CURRENT IN-
VENTORIES
el hAdJ doUmbiA thieRNo;
lAboRAtoiRe AtmoSphèReS, milieUx, obSeRVAtioNS SpAtiAleS (lAtmoS);
doumbia@latmos.ipsl.fr;

Gas flaring is gas burnt as unusablewaste gas released during oil and gas extraction. 
The quantification of gasflaring emissions represents a major scientific concern due 
to its magnitudeand related uncertainties. In global/regional emission inventories, this 
source,though releasing large amounts of pollutants in the atmosphere, is still poor-
lyquantified if not missing. It can represent the main emission source of gaseouscom-
pounds and particles in some areas, as observed during the AMMA project in theGulf of 
Guinea. Our study focuses on Africa, and includes Nigeria, which is thesecond largest 
natural oil (and gas) reserve in the world. Africa is animportant gas flaring area, since 
technologies for the exploitation of this energysource and the reduction of flaring ac-
tivities have been only recently developed.We have developed an emission inventory 
for gases and particles from flaring inAfrica. We have first compiled the few published 
available dataset of fuelconsumption from flaring. The spatial distribution of CO2 and 
blackcarbon (BC) emissions from gas flaring in 2011 is estimated using a new methodol-
ogybased on field reports and remote sensing (DMSP satellite data). Our results point-
out to the importance of flaring activities into the regional anthropogenicemissions in 
Africa over the period 1960-2011.

P6.11 - BIOMASS BURNING REGIONAL HAZE IN BRAZIL: AIRCRAFT OBSERVATIONS 
DURING SAMBBA
eoGhAN dARbyShiRe; williAm moRGAN; JAmeS AllAN; miChAel flyNN; dANtoNG liU; SebAStiAN J. 
o’SheA; kAte Szpek; beN JohNSoN; JUStiN lANGRidGe; JAmeS hAywood

UNiVeRSity of mANCheSteR; UNiVeRSity of mANCheSteR; UNiVeRSity of mANCheSteR; UNiVeRSity 
of mANCheSteR; UNiVeRSity of mANCheSteR; UNiVeRSity of mANCheSteR; met offiCe; met offiCe; 
UNiVeRSity of mANCheSteR; UNiVeRSity of exeteR

eoghan.darbyshire@postgrad.manchester.ac.uk; will.morgan@manchester.ac.uk; james.
allan@manchester.ac.uk; michael.flynn@manchester.ac.uk; dantong.liu@manchester.
ac.uk; sebastian.oshea@manchester.ac.uk; Kate.Szpek@metoffice.gov.uk; ben.john-
son@metoffice.gov.uk; jus

Aerosols associated with large scale biomass burning (BB) impact upon weather, cli-
mate,human health and ecosystems at global and regional scales.  However, quantita-
tive evaluation of these effects is impeded by a limited understanding of BB processes 
and a dearth of direct measurements of aerosol properties. These result in large model 
uncertainties, especially over data poor regions such as Brazil, where intense burning 
is widespread throughout the dry season. Thus, the South American Biomass Burning 
Analysis (SAMBBA) field experiment of 2012 was timely, offering the chance to reduce 
these uncertainties and thus improve predicative capabilities in a changing climate.

Here we focus on regional haze, a complex and inhomogeneous accumulation of aged 
BB aerosols capped within the boundary layer, across swathes of South America. We 
utilize measurements from the suite of in-situ instrumentation on board the UK Facility 
for Airborne Atmospheric Measurement (FAMM) BAe-146 research aircraft. Flights were 
undertaken from a base in Porto Velho, Brazil, throughout September/October 2012.

As context for these measurements Aerosol Optical Depth (AOD) retrievals from MODIS 
and AERONET are presented. During the early flights an expansive, homogenous area 
of elevated (>1) AOD was present, however in transitioning toward the wet season, wet 
removal and advection due to frontal activity acted to reduce the spatial extent and 
magnitude of aerosol.
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Aerosol concentrations measured on board the FAAM aircraft decreased concurrently 
with this meteorological forcing, however the relative atmospheric structure, composi-
tion and optical properties remained similar. For instance the ratio of OA:BC throughout 
the atmospheric column was maintained at~10:1, whilst a maxima of aerosol concentra-
tions at ~1km persisted in vertical profiles.  

Significant differences were, though, observed in optical properties, between the west-
ern (Rondônia)and eastern (Tocantins) regions. The single scattering albedo was 0.91 
and 0.84 respectively, due to observed differences in combustion phase, a function of 
land use and burn practice. In the eastern Amazon this represents a lesser negative di-
rect radiative forcing.

This work presents a synthesis of the state of the South American atmosphere under the 
influence of haze, as measured in-situ by a research aircraft during a range of meteoro-
logical conditions and burn types.

P6.12 - STUDY OF THE HYGROSCOPICITY OF THE ATMOSPHERIC AEROSOLS BY 
MEANS OF TWO NEPHELOMETERS DURING THE WINTER SEASON IN MADRID
eStheR Coz; mARtA beCeRRil; mARie lAboRde; SpyRoS N. pANdiS; beGoñA ARtíñANo;
CiemAt;CiemAt;AeRoSol CoNSUltiNG;UNiVeRSity of pAtRAS;CiemAt;
esther.coz@ciemat.es;marta.becerril@ciemat.es;marie.laborde@aerosolconsulting.
com;spyros@chemeng.upatras.gr;b.artinano@ciemat.es;

Atmospheric aerosol particlesundergo hygroscopic growth at high relative humidity 
(RH). As a consequence,their microphysical and optical properties are strongly condi-
tioned by RH. The aerosol scattering enhancement (f(RH)), defined as the ratio of the 
aerosol scattering coefficient at wet over dry conditions, is one of the key parameters 
needed for evaluating short-wave aerosol radiative climate forcing (McInnes et al., 1998).

Recent studies show the relevance of using two nephelometers to study the aerosol hy-
groscopic properties (Pilinis etal., 2014). Comparable f(RH) and aerosol volume growth 
factor (VGF) were obtained using respectively data from the nephelometers measuring 
at dry and ambient conditions and a DAASS (Dry Ambient Aerosol Size Spectrometer).

This study focuses on the study ofthe f(RH) at a wavelength of 525 nm during the winter 
period in Madrid, using the data obtained at very dry conditions (RH = 15%) and ambient 
RH by means of two Nephelometers (Aurora 1000 and Aurora 3000 respectively, Eco-
tech Pty Ltd., Australia).

In order to assess the relation between the aerosol hygroscopic growth and its chemi-
cal composition, an ACSM (Aerosol Chemical Speciation Monitor) and an Aethalometer 
were used. The ACSM (Aerodyne Research Inc., MA, USA) monitored the volatile fraction 
of the particulate matter in PM1 (nitrate, sulphate, ammonia and organics), while the Ae-
thalometer (Magee Sci. mod. AE33, Aerosol d.o.o., Slovenia) was used to estimate the 
PM1 concentrations of black carbon (BC) (light absorbing particulate matter at 880 nm 
of wavelength, with a mass absorption cross-section of 7.77 m2/g).

Preliminary results showed a moderate f(RH), even during periods of high concentra-
tions of inorganic compounds, typical from polluted areas. Aerosol hygroscopicity was 
inversely related to the BC concentrations, showing its maximum during periods of high 
concentrations of inorganic compounds or inorganic-organic mixtures.

Acknowledgements. This work has been funded by the Spanish Ministry of Economy 
and Competitiveness (MINECO, FPI grant BES-2012-056545), the AEROCLIMA project 
(CIVP16A1811) and the MICROSOL project (CGL2011-27020).
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P6.13 - STRUCTURAL PROPERTIES OF THE PARTICLES EMITTED ON THE COMBUS-
TION OF BIOWASTE FUEL IN A BUBBLING FLUIDIZED BED REACTOR
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The demand of bioenergy production linked to industrial heat and power production is 
constantly increasing. This growth undoubtedly implies a notable increment on the vol-
ume of industrial wastes that need to be properly quantified and characterized to design 
the adequate abatement strategies in terms of environmental mitigation purposes and 
health related studies. Fluidized bed combustors (FBC) have been identified as one of 
the most advantageous technologies for converting biomass into energy. However, the 
characteristics and rate of the emissions during this type of combustion processes is still 
uncertain.

In this study, particulate emissions (fly-ashes) from two different combustion experienc-
es carried out in a pilot-scale bubbling fluidized bed combustor (BFBC) have been char-
acterized by means of electron microscopy. The study includes detailed information on 
the structural properties -such as size, morphology and elemental composition- of the 
individual particles from the combustion of residues from the cellulose industry. These 
combustion experiences included: i) the co-combustion of forest biomass residues with 
sewage sludge in a bed operated with silica sand and ii) the combustion of forest bio-
mass residues using as bed material a bottom bed treated and recycled from an indus-
trial bubbling fluidized bed using forest biomass residues as fuel

For both experiences, an important fraction of particulate matter emitted was constitut-
ed by calcium enriched mineral particles. The calcium carbonate and oxide particles had 
a maximum peak on the size distributions between 1 and 2.5 um and two main morphol-
ogies: the typical crystallization from these groups that give aspect ratios (AR = Dmax/
Dmin) from around 1.6 to 1.8, and fibres of AR > 5. Other interesting groups were the 
potassium enriched salts with submicrometric to nanometer sizes and typically cubic to 
rounded morphologies (AR < 1.6), rest of biogenic residues fitting very different fancy 
morphologies (and variable associated AR valued) and soot aggregates.

This work was supported by Portuguese Science Foundation (FCT) through the projects 
PTDC/AAC-AMB/098112/2008 and PTDC/AMB/65706/2006 (BIOEMI). The electron 
microscopy was conducted at CNME-UCM through the AEROCLIMA project CIVP16A1811 
(Fundación Ramón Areces) and MICROSOL project (CGL2011-27020). Ana I. Calvo ac-
knowledges the posdoc grant SFRH/BPD/64810/2009 from FCT.
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P6.14 - BIOGAS PRODUCTION BY ANAEROBIC DIGESTION PROCESS USING FOOD 
WASTE AND SEWAGE FROM RESTAURANTS AND ITS CONTRIBUTE TO MITIGATE 
THE GREENHOUSE EFFECT
feRNANdA de SoUzA CARdoSo; dAVid RodRiGUeS dA SilVA mAiA; ClAUdiNei de SoUzA GUimARãeS;
UNiVeRSidAde fedeRAl do Rio de JANeiRo;UfRJ;fedeRAl UNiVeRSity of Rio de JANeiRo;
fefecardoso2003@yahoo.com.br;davidrsmaia@gmail.com;claudinei@eq.ufrj.br;

Many studies have been performed focusing thedevelopment of new alternatives of fea-
sible and safe treatments for thedisposal of municipal food waste due to the severe en-
vironmental problemscaused by its inadequate disposal, mainly in large urban centers. 
Chemical andphysical processes contribute to food decomposition, but the main process 
isbiological landfill gas production is a biological process, in which carbondioxide (CO2), 
methane (CH4), and other trace gases areformed by the action of microorganisms on 
organic wastes1. The mainobjective of this study was to investigate the production of 
biogas by theanaerobic digestion process using food waste and sewage. Biogas produc-
tionthrough anaerobic digestion is a good alternative for food waste processing and one 
of the goals ofthis work is to verify the efficiency when adding the sewage in this process. 
It can produce a biogas with 60-70% of methane,adequate for combustion, thermal and 
electric energy generation2.The application of this technology for food waste manage-
ment, before itsdisposal, can contribute to mitigate the Greenhouse Effect, generating 
energy frommethane gas that naturally would be released in the atmosphere, and is in 
linewith the national solid waste policy. The characterization of the mixture (Foodwaste 
+ Sewage + Sludge) was performed by laboratorial tests which includedKjedahl Nitro-
gen, pH, Phosphorous, Total Organic Carbon, Fatty Acids and Oils.These parameters 
were measured during digestion. In addition, the biogasproduced was also characterized. 
The material used was collected in therestaurant. The meals are basically composed by 
the same food groups everyday:rice (amide), beans, meat, vegetables and a dessert that 
sometimes is fruit andsometimes is sweetmeats. All the samples prepared for inoculum 
and analysiswere stored at -10ºC. The biogas was collected in Tedlar bags and stored 
at-10ºC until CG analysis. The determination of methane and carbon dioxide gaswas per-
formed on a Varian CP-4900 Portable Micro Gas Chromatograph, with TCDdetector.

P6.15 - EVALUATIONS AND PROJECTIONS OF STRATOSPHERIC OZONE FROM AC-
CMIP, 1850-2100
feRNANdo iGleSiAS SUARez; pAUl yoUNG; oliVeR wild

lANCASteR UNiVeRSity; lANCASteR UNiVeRSity, Uk; lANCASteR UNiVeRSity

n.iglesiassuarez@lancaster.ac.uk; paul.j.young@lancaster.ac.uk; o.wild@lancaster.ac.uk

We will present an analysis and evaluation of stratospheric ozone from 1850 to 2100 
from the models that took part in the Atmospheric Chemistry and Climate Model Inter-
comparison Project (ACCMIP), a project that was designed to evaluate the long-term 
atmospheric composition changes and their related climate impacts. Within uncertainty, 
the ozone depletion between 1980 and 2000 for the multi-model mean agrees with the 
observational estimate from the Total Ozone Mapping Spectrometer (TOMS), as well as 
with the Bodeker Scientific (BDBP) and the CCMVal-SPARC datasets. However, many 
individual models lie outside the observational estimate. The total column ozone in 1850 
for the austral spring (SON) and Southern Hemisphere (SH) high latitudes (> 65°S) in the 
ACCMIP ensemble is ~50 % higher than present-day (2000) values. Future model projec-
tions were performed following the four Representative Concentration Pathways (RCPs). 
The multi-model ensemble mean total column ozone for SON and SH high latitudes in-
creases by 18.7 % for RCP2.6, 21.2 % for RCP4.5, 26.9 % for RCP6.0, and 17.9 % for RCP8.5 
in 2030 compared to the present-day, and by 44.8-48.2% by 2100. Finally, for the large 
SH ozone changes during austral spring (SON, >65°S), there is a significant relationship 
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(r = 0.75-0.80;  p < 0.05) between the simulated stratospheric and tropospheric ozone 
columns, as suggested in previous studies.

P6.16 - SEASONAL AND DIURNAL BEHAVIOR OF PARTICLE NUMBER SIZE DISTRI-
BUTION IN THE CENTRAL ANDES LOWER FREE TROPOSPHERE AT MOUNTAIN CHA-
CALTAYA (5240 MASL).
feRNANdo VelARde ApAzA; wolfRAm biRmili; CARiNA iSAbel moReNo RiVAdeNeiRA; mARCUS 
kUNdiSh; AlfRed wiedeNSohleR; mARCoS fRoilAN ANdRAde floReS; ;
UNiVeRSidAd mAyoR de SAN ANdRéS;leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh (tRopoS), 
leipziG, GeRmANy.;lAboRAtoRy foR AtmoSpheRe phySiCS;leibNiz iNStitUte foR tRopoSpheRiC Re-
SeARCh (tRopoS), leipziG, GeRmANy.;leibNiz iNStitUte foR tRopoSpheRiC ReSeARCh (
fvelarde@chacaltaya.edu.bo;birmili@tropos.de;caisa.moreno@chacaltaya.edu.bo;kun-
di1189@gmail.com;ali@tropos.de;mandrade@fiumsa.edu.bo;;

In order to study the seasonal and diurnal behavior of aerosols in the Central Andes free 
troposphere, particle number size distributions in the range from 10 to 500 nm were 
measured at the highest altitude GAW station, using a mobility particle size spectrom-
eter from 2012 to 2013. Based on meteorological conditions,we divided the data set 
into the wet and dry seasons. Furthermore, the dry season was subdivided in dry with 
biomass burning (DWBB) and dry without biomass burning (DOBB). The analysis shows 
that the particle number size distribution changes during the year exhibiting a strong 
intra-seasonal variability, which seems to be related to both natural and anthropogenic 
activities. In general, the number concentration at any size is larger during dry season 
than during the rainy season. In addition, the results show that particle number size 
distribution varies as a function of the season. For instance, the concentration of nucle-
ation mode is higher during DOBB than during the DWBB. On the contrary, Aitken and 
Accumulation modes concentrations are higher during DWBB than during DOBB. The 
evolution of the planetary boundary layer (PBL) over the course of the day has a clear 
influence on the particle number size distribution leading to elevate concentrations dur-
ing daytime at the mountain site. The data suggests that the station is above the PBL at 
night time, which permits studying the background conditions of the free troposphere 
and its seasonal variation.

P6.17 - POLLUTION IMPACT ON SNOW IN THE CORDILLERA-EXPERIMENTS AND 
SIMULATIONS (PISCES)
GRACielA biNimeliS de RAGA; dARRel bAUmGARdNeR; ANA mARiA CoRdoVA leAl; diANA pozo; JUlio 
mARiN; JoRGe AReVAlo
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Photographs and satellite images haveclearly documented the receding glaciers and 
snowpack in the Andes. Theunderlying causes driving the acceleration of the loss of the 
snow and ice -thecryosphere- are not clear, since both natural climate cycles and/or hu-
manactivities can contribute. There is, however, indisputable evidence in otherregions 
of the world that black carbon (BC) can significantly affect glaciersand snow pack, by 
changing the albedo and also by enhancing localized melting.   There is a paucity of 
measurements in theAndes that can conclusively link anthropogenic activities, e.g. BC 
emissions,to the diminishing cryosphere. There are few measurements of those aerosol-
properties relevant to surface albedo changes and to precipitation processes, i.e.their op-
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tical and hygroscopic properties. Of interest for understanding thetrends in the Andean 
cryosphere extent are 1) the temporal and spatial distributionof the meteorological prop-
erties of the atmosphere, 2) solar and terrestrialradiative fluxes, 3) trace gas concentra-
tions and 4) aerosol particle concentrationsand properties in the region.   As the first step 
towards a betterunderstanding of the impact of urban pollution on the Andes cryosphere, 
a pilotproject, “Pollution Impact on Snow in the Cordillera-Experiments and Simulations 
(PISCES) was conducted in July and August,2014. This project is part of the PISAC in-
itiative (mce2.org/en/activities/pisacsouth-american-cryosphere).   The field campaign 
phase of PISCESconsisted of three sets of measurements: 1) on the eastern edge of the 
city ofSantiago, Chile, 2) at a ski area to the east northeast of Santiago, at 3000mand 
very little local traffic and 3) at a ski area to the northeast ofSantiago, at 3000m and 
near a major highway. Aerosol measurements were made ofconcentrations of CN, CCN, 
EBC, PPAH and the coefficients of scattering andabsorption, Bscat and Babs. Trace gas 
measurements were made of CO, CO2,SO2, O3 and NOx.  Regional, high-resolution sim-
ulations will becarried out for selected case studies to evaluate the processes responsible 
forthe transport and deposition of the pollutants over the snowpack and glaciers.   This 
presentation will show preliminaryresults that compare the observations from the three 
sites and link theparticles and gases found at the ski areas to local and urban emissions.

P6.18 - PERSPECTIVES ON AIR QUALITY AND CLIMATE CHANGE ABATEMENT IN 
THE LIGHT OF IPCC 2013.
hANS-ChRiSteN hANSSoN; beNJAmiN mURphy; leoNARd bARRie;
StoCkholm UNiVeRSity;StoCkholm UNiVeRSity;StoCkholm UNiVeRSity;
hc@itm.su.se;benjamin.murphy@itm.su.se;leonard.barrie@geo.su.se;

The recent IPCC report, 2013, has givena estimates of the total anthropogenic aerosol 
forcing lower compared to theformer report (2007) with about 0.5 W/m2. However the 
estimate ofthe uncertainty in the total aerosol forcing estimate has not changed and 
stillhas a considerable range.

The implications of the relative smallchange between the two reports is however quite 
considerable. It will quite significantlydecrease differences in global climate effects be-
tween different air quality abatementstrategies. Further it implies a significant lower 
climate sensitivity giving asmaller absolute temperature response to changes in anthro-
pogenic aerosolconcentrations.

As a consequence of air qualityabatement emissions of anthropogenic aerosols and pre-
cursors have already beenreduced in large parts of the world, e.g. Europe and North 
America. Butemissions have increased in the rapid developing countries e.g. in Asia, 
wheremany major cities encounter severe air quality problems. IPCC (2013) assume 
airquality abatement in the developing countries will decrease emission such thatglobal 
emissions of air pollutants will decrease with about 30 - 50% within thenext 30-50 years 
in all their emission projections with one exception, ozonewill increase due to strongly 
increasing methane emission in RCP8.5. Methane isa key component in abatement of 
tropospheric ozone. Thus the total aerosolforcing will decrease similarly.

The CO2 concentration willcontinue to increase and when reaching the double natural 
backgroundconcentrations its forcing will have more the doubled compared to present 
CO2forcing making it the totally dominating forcing component.

The regional effect of anthropogenicaerosol forcing is still not well know even though there 
are evidence ofconsiderable effects on both local and regional scale, e.g. in the Arctic.

The main implication from the discussion is thatair pollution abatement should be pur-
sued from mainly air quality perspective,decreasing effects on ecosystems, food pro-
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duction and human health. While CO2dominate the climate change and should be the 
focus of the climate changeabatement. However there is one exception, ozone is both 
an important climateand air pollution component that should be effectively abated 
throughdecreasing all ozone precursors, including methane.

P6.19 - OBSERVABILITY OF TROPOSPHERIC PHOTOCHEMICAL PROCESSES FOR 
EARTH OBSERVATION
heNdRik elbeRN

RheNiSh iNStitUte foR eNViRoNmeNtAl ReSeARCh At the UNiVeRSity of ColoGNe

h.elbern@fz-juelich.de

Earth observationactivities, like the European Copernicus initiative, comprise aims to 
monitorchemistry processes in the atmosphere by building up a fleet of space bornesen-
sors and ground based in situ observation networks.  However  measured chemical com-
pounds are mostly confinedto O3, CO, NO2, and SO2 for the gas phase, with little, if any, 
verticalresolution by nadir viewing sensors in the troposphere.  Operational difficulties in 
aerosolidentification result from integrated information by PMx from in situ instrumen-
tation, and aerosol opticaldepth from remote sensing devices. The ability to identify and 
quantify observationalgaps in the global  observing system,impeding  to find signals of 
change andthe quantification of climate forcing processes, mostly emissions is there-
foredecisive.

In its first part, thepaper presents a critical appraisal of today’s and future space borne 
sensorsto identify and quantify climate sensitive  chemical processes in the troposphere 
withfocus on photochemistry and aerosol formation. The process- wise view, ratherthan 
individual species,  serves to  identify observability gaps in themeasurement network, 
making use of kinetic dependencies.

In the 2nd part, asproof of concept will be presented, based on the chemical 4-dimen-
sionalvariational data assimilation technique with the photochemical processes ofozone 
and PAN production as an example case. The case of observability is addressed by the 
concept of targeted observationsfrom meteorology, novel in atmospheric chemistry. The 
method demonstrates itsability to exhibit the time dependent dynamic interaction be-
tween NOx and volatile organic compounds (VOC) inconstraining ozone formation. It is 
shown not only to apply for certainscenarios, but also changing with evolving time, day 
time and oxidation status.

An application to aZeppelin airship measurement campaign cruising the southern Ger-
man boundarylayer is added, demonstrating the ability of the system to identify therela-
tive values of VOC, CO and NO2 observations for ozone formation.

P6.20 - THE CURRENT STATUS AND FUTURE OF THE DATA AND METADATA MAN-
AGEMENT IN WMO GAW WORLD DATA CENTRE FOR GREENHOUSE GASES
hiRoShi koide; teRUo kAwASAki; mAyU yAmAmoto; tAkAShi kAwASAki;
JApAN meteoRoloGiCAl AGeNCy;JApAN meteoRoloGiCAl AGeNCy;JApAN meteoRoloGiCAl AGeNCy;-
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hkoide@met.kishou.go.jp;tr_kawasaki@met.kishou.go.jp;mayu_yamamoto@met.kishou.
go.jp;t_kawasaki@met.kishou.go.jp;

World Data Centre for Greenhouse Gases (WDCGG) is one of the six data centres un-
der World Meteorological Organization (WMO) Global Atmosphere Watch (GAW) pro-
gramme. From its establishment in 1990 supported by Japan Meteorological Agency 
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(JMA), the WDCGG has served to accept, archive and distribute in situ and partly re-
mote-sensed long-term measurement data for greenhouse gases (CO2, CH4, CFCs, N2O, 
tropospheric ozone, etc.) and reactive gases (CO, NOx, SO2, VOCs, etc.) mainly in the 
atmosphere. From 2006, WDCGG has been contributing to the global analysis of major 
greenhouse gases in the WMO Greenhouse Gas Bulletin (https://www.wmo.int/pages/
prog/arep/gaw/ghg/GHGbulletin.html).

Due partly to the increase of atmospheric chemistry model users who tend to use more 
raw measurement data, the role of WDCGG has been increasing recently in greenhouse 
and reactive gas measurement and application community. A hit number with the word 
“WDCGG” on Google Scholar has reached over one thousand by March 2014. However, 
with the circumstance of increasing gas species, categories and amounts of data sub-
missions and recent very fast advancements in cyber infrastructure, fundamental reform 
of WDCGG meta- database and connected web service is imperative to meet the de-
mands from data contributors and users.

In this poster, the plan and progress of the ongoing WDCGG renewal are presented.

- Simple user registration and feedback information on downloads to the contributor,

- Feedback information to support quality control at laboratories,

- Simple and consolidated new file formats,

- Enhanced compatibility and interoperability with other science programmes based on 
standard profiles, e.g., ISO19115),

- Bulk submission via regional data centers,

- Accessible instructions for contributors and users

- Streamlined but enhanced metadata items and user support information,

- Reasonable meta- database structure and data categories (platforms, measurement 
strategies, instruments,…)

- Simple and consolidated data format,

- Vocabularies (nomenclature),

- Improved Discovery Access and Retrieve (DAR) catalogue and function.

The authors are planning to release the first proto-type of the fully redesigned meta- da-
tabase and web service within one year. Any constructive criticism and suggestions for 
utilizing WDCGG as a science community resource for all contributors and users would 
be highly appreciated.

P6.21 - THE RETROSPECTIVE APPLICATION OF GAW MEASUREMENT GUIDELINES 
TO EXISTING LONG TERM SURFACE OZONE RECORDS: A CASE STUDY AT CAPE 
GRIM, AUSTRALIA
iAN GAlbAlly; SUzie molloy

CommoNweAlth SCieNtifiC ANd iNdUStRiAl ReSeARCh oRGANiSAtioN (CSiRo); CSiRo mARiNe ANd 
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Quantifying and understanding changes in tropospheric and near-surface ozone, and the 
environmental consequences of such changes, are a priority task within the WMO Global 
Atmosphere Watch (GAW) Programme. To this end GAW has recently updated its guide-
lines for the continuous measurement of ozone in the troposphere (Galbally and Schultz 
2013). A major objective of these guidelines is “To ensure that tropospheric ozone meas-
urements made by different laboratories are compatible and meet common data quality 
objectives suitable for the detection of regional and global changes.”
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The most valuable records of tropospheric ozone are those that extend back 30 to 40 
years, providing a window on how tropospheric composition may have changed over 
this time. These long term tropospheric ozone records include measurements that were 
made before the existence of the GAW measurement guidelines, the first of which were 
prepared in 1994. The question then arises: how, in retrospect, are these older measure-
ments brought into a quality control framework with quantified uncertainties that are in 
line with the current GAW measurement guidelines and modern scientific requirements. 
Here is presented a retrospective application of these guidelines to the Cape Grim sur-
face ozone record for the period 1976 – 2013.  For the period 1982 – 2013, , key issues that 
arose in the analysis and the tools developed to address them are presented, along with 
quantified measurement uncertainties for the observation period.

P6.22 - THE IMPACT OF CLIMATE CHANGE AT MEDIUM AND HIGH RESOLUTION ON 
ATMOSPHERIC COMPOSITION
iAN mACkeNzie; dR RUth mARy doheRty; dR dAVid SteVeNSoN; dR mASSimo VieNo;
UNiVeRSity of ediNbURGh;UNiVeRSity of ediNbURGh;UNiVeRSity of ediNbURGh;NeRC CeNtRe foR 
eColoGy ANd hydRoloGy, ediNbURGh;
iamack@staffmail.ed.ac.uk;ruth.doherty@ed.ac.uk;dstevens@staffmail.ed.ac.uk;mvi@
ceh.ac.uk;

The impact of climate change on atmospheric chemistry at the regional and local scale 
is examined using a nested model framework. CMIP5 global climate simulations from the 
HadGEM2-ES model are down scaled to 50 km (over Europe) and 5 km (over the UK) 
resolution with the Weather Research and Forecasting (WRF) model. The high resolu-
tion meteorology is then used to drive chemical simulations with the EMEP and EME-
P4UK models over the same domains. Under the RCP8.5 climate scenario, mean sum-
mer temperatures over large regions of the UK increase by more than 6 K between the 
present day and the 2090s, with peak local temperatures increasing by more than 10 K. 
We examine the response of ozone, PM2.5, PM10 and the individual PM components to 
this simulated climate change at both the 50 km and 5 km resolution. The impacts on 
UK air composition arising from changes in the regional background composition and in 
atmospheric transport are distinguished from those due to changes in local chemistry. 
We consider the role of biogenic isoprene emissions in future climate and the implica-
tions of a reduced peroxyacetyl nitrate (PAN) lifetime for the export of ozone and its 
precursors from regions of high NOx emission. The effect of temperature and humidity 
changes on aerosol phase partitioning and hence on the frequency and severity of high 
PM episodes over the UK is also investigated. Simulations using 2090s meteorology with 
present-day emissions of the short lived anthropogenic gases help quantify the relative 
impacts of the projected changes in climate and in precursor emissions on future atmos-
pheric composition.

P6.23 - THE SOUTHERN HEMISPHERE ADDITIONAL OZONESONDES (SHADOZ) AR-
CHIVE
JACqUelyN C witte; ANNe m. thompSoN; ShAdoz teAm

SSAi At NASA-GoddARd; NASA/GSfC; iNteRNAtioNAl iNStitUtioNS

jacquelyn.witte@nasa.gov; anne.m.thompson@nasa.gov; jacquelyn.c.witte@nasa.gov

The Southern Hemisphere Additional Ozonesondes(SHADOZ) is an archive to augment 
and archive balloon-borne ozonesonde launchesfrom tropical and subtropical operation-
al and campaign sites. The project wasinitiated in 1998 by NASA/Goddard Space Flight 
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Center in partnership with NOAA andinternational co-investigators from more than 15 
countries. SHADOZ wasinitially designed to remedy the lack of ozone profile data in the 
tropicalstratosphere & troposphere to validate satellite tropospheric ozoneestimates and 
provide a database for process studies and model validation.Since its inception SHADOZ 
has also served as an educational resource forstudents, especially in the participating 
countries. In recent years, thearchive has expanded to include ozone and radiosonde 
(P-T-U) profiles from northerntropical stations. As a flexible archive, SHADOZ has grown 
and evolved asscientific needs and research questions change. Data are collected twice/
monthor weekly at each station and made available publicly at the SHADOZ official 
website:http://croc.gsfc.nasa.gov/shadoz. BecauseSHADOZ works in collaboration with 
WMO/GAW and NDACC activities for ozonesondeoperational standardization, data in 
the SHADOZ archive are re-processed fromtime to time.  We present anoverview of 
SHADOZ usage and citation statistics. In addition, recent updatesto the SHADOZ archive 
will be presented in a status report.

P6.24 - COMPARISON OF TROPICAL OZONE FROM SHADOZ WITH REMOTE SENS-
ING RETRIEVALS FROM SUOMI-NPP OZONE MAPPING PROFILE SUITE (OMPS)
JACqUelyN C witte; ANNe m. thompSoN; ShAdoz teAm;
SSAi At NASA-GoddARd;NASA/GSfC;iNteRNAtioNAl iNStitUtioNS;
jacquelyn.witte@nasa.gov;anne.m.thompson@nasa.gov;jacquelyn.c.witte@nasa.gov;

The Ozone Mapping Profile Suite (OMPS) was launched October28, 2011 on-board the 
Suomi NPP satellite. OMPS is the next generation totalcolumn ozone mapping instrument 
whose main purpose is to monitor globaldistribution of ozone in the stratosphere. OMPS 
includes a limb profiler tomeasure the vertical structure of stratosphere ozone down to 
15 km.  This study uses tropical ozonesondeprofile measurements from the Southern 
Hemisphere Additional Ozonesondes(SHADOZ) archive to evaluate total column ozone 
retrievals from OMPS andconcurrent measurements from the Aura Ozone Monitoring 
Instrument (OMI): thepredecessor of OMPS with a data record going back to 2004.  We 
include ten SHADOZ stations thatcontain data overlapping the OMPS time period.  This 
study capitalizes on the ozone profile measurementsfrom SHADOZ to evaluate OMPS 
limb profile retrievals in the lower stratosphere(15~25 km).  Finally, we use OMPSretriev-
als to examine the variability and accuracy of the GEOS-5 OzoneAssimilation System 
(GOAS). The GOAS uses data from the OMI and the MicrowaveLimb Sounder (MLS) to 
constrain the total column and stratospheric profiles ofozone. The improved system is 
used in a multi-year analysis with 2° x 2.5°latitude-longitude resolution and about 1 km 
vertical resolution in theUTLS.  The most recent version ofthe assimilation system is 
well constrained to the total column compared withSHADOZ ozonesonde data. In this 
presentation, we examine the variability andaccuracy of the model simulation of ozone 
relative to ozonesonde data and OMPS.

P6.25 - THE ASIAN SUMMER MONSOON AND ATMOSPHERIC COMPOSITION INITIA-
TIVE (ACAMI): A JOINTLY SPONSORED IGAC/SPARC ACTIVITY
JAmeS CRAwfoRd; lAURA pAN

NASA lANGley ReSeARCh CeNteR; NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh

james.h.crawford@nasa.gov; liwen@ucar.edu

As a weather pattern, the Asian monsoon impacts the lives of more than a billion peo-
ple. Regions affected by the monsoon have experienced rapid population and economic 
growth in the recent decade;  thus, the coupling between the monsoon convection and 
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changing surface emissions is of broad interest to the Atmospheric Composition com-
munity.  This interest extends to possible feedbacks on the monsoon circulation through 
enhanced aerosol–cloud interactions.  Satellites have further demonstrated the effec-
tiveness of the monsoon circulation for transporting pollutants to the stratosphere.  The 
monsoon system is therefore relevant to scales and processes bridging regional air qual-
ity,climate change, and global chemistry-climate interaction.  Accurate representation of 
this system in global chemistry-climate models is critical to predicting how this evolving 
region may contribute to future change.  The ACAM initiative seeks to provide a forum 
for interested scientists to collaborate and organize their efforts to understand these im-
pacts.  An initial community workshop was convened in June 2013 in Kathmandu, Nepal.  
Based on outcomes from that meeting, the initiative is proceeding in four areas:

(1) Organizing data sharing for ACAM-relevant observations,(2) Form a partnership with 
CCMi to focus on the representation of ACAM impacts in global climate models, (3) Or-
ganize the ACAM community to development future field campaign concepts, (4) De-
velop training opportunities for young Asian scientists on the use of models and satellite 
observations.  

The ACAM community has a goal of convening once every two years.  Details for a 2015 
workshop will be forthcoming and available at the time of this presentation.

P6.26 - GLOBAL CARBON MONOXIDE CHANGES MEASURED BY THE MOPITT IN-
STRUMENT.
JAmeS dRUmmoNd; floRiAN NiChitiU; meRRitt deeteR; heleN woRdeN; dAVid edwARdS; JASoN zoU; 
JohN C. Gille;
dAlhoUSie UNiVeRSity;UNiVeRSity of toRoNto;NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;NA-
tioNAl CeNteR foR AtmoSpheRiC ReSeARCh;NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;UNiVeRSi-
ty of toRoNto;NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;
james.drummond@dal.ca;nichitiu@atmosp.physics.utoronto.ca;mnd@ucar.edu;hmw@
ucar.edu;edwards@ucar.edu;jzou@atmosp.physics.utoronto.ca;gille@ucar.edu;

On 18th December 1999 the Terra platform was launched carrying the Measurements Of 
Pollution In The Troposphere (MOPITT) instrument.  MOPITT has now completed over 
fourteen years of operation measuring carbon monoxide (CO) over the planet.    MOPITT 
was designed with a 5-year mission in mind and with delays in the launch, the instrument 
was already several years old when it went into space.  However, it has just kept going 
and going and the instrument performance and stability have been exceptional.  A re-
cent review suggested that at current rates of deterioration the instrument could last 
another decade at least.  MOPITT was designed to examine the global distribution of 
carbon monoxide which has spatial variations of factors of 2x or more.  Over the course 
of the mission many events in the carbon monoxide field have been observed includ-
ing outflow from fires and industrial activity, meteorological events occasioned by the 
juxtaposition of airmasses, long-range transport of pollution up to the planetary scale 
and long term trends in carbon monoxide on the regional and global scale.  This talk will 
cover some of the more recent work that has been enabled by the extreme length of the 
dataset which continues to be longest continuous global record for CO available.  MO-
PITT was provided to the Terra spacecraft by the Canadian Space Agency and was built 
by COMDEV of Cambridge, Ontario.  Data processing is performed by the MOPITT team 
at the National Center for Atmospheric Research, Boulder, CO.  Instrument control is by 
the team at the University of Toronto.
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P6.27 - OZONE PROFILE CHANGES AND MONTREAL PROTOCOL
JohANNeS StAeheliN

SwiSS fedeRAl iNStitUte of teChNoloGy (ethz)
Johannes.Staehelin@env.ethz.ch

Stratosphericconcentrations of ozone depleting substances (ODSs) in mid-latitudes 
haveslowly decreased since mid-1990s due to the successful implementation of theMon-
treal Protocol (1987) and the subsequent enforcements. Comprehensiveanalysis of pro-
file ozone changes is vital to documenting the beneficial effectof the Montreal Protocol 
on the ozone layer, particularly since ozone recoveryis expected to first become visible in 
the upper stratosphere where ODSs arephotolysed and affect ozone most strongly. The 
global picture needs to be basedon merged satellite ozone series since no satellite in-
strument covers theentire period from when ODSs started affecting stratospheric ozone 
in the 1970suntil the present.

Sevenmerged satellite series were analysed by applying a multiple regression modelde-
scribing the annual cycle, and including proxies for the QBO (Quasi-BiennialOscillation), 
solar cycle, ENSO, and volcanic aerosols. For the period1979-1990 (downward ozone 
trends) a consistent picture was found showinglargest trends in the mid-latitudes in the 
upper stratosphere. For therecovery, the period 1998-2012 was analysed, where trends 
are somewhat lessconclusive. Possible reasons for these differences will be discussed in 
thepresentation, e.g. by comparing the interannual variability among the mergeddata 
series’.

The workpresented here results from the SI2N activity, which is an internationalinitiative 
supported by SPARC, the International Ozone Commission (IO3),IGACOO3/UV of GAW 
(Global Atmosphere Watch), and NDACC (Network for theDetection of Atmospheric 
Composition Changes) demonstrating the bottom-upcharacter of the project. The re-
sults will provide important information forvalidation of numerical model simulations.

P6.28 - EXTREME OZONE EPISODES IN SURFACE OBSERVATIONS AND GLOBAL 
MODELS
JoRdAN lee SChNell; miChAel J. pRAtheR; ChRiStopheR d. holmeS;
UNiVeRSity of CAlifoRNiA, iRViNe;UNiVeRSity of CAlifoRNiA, iRViNe;UNiVeRSity of CAlifoRNiA, iRViNe;
jschnell@uci.edu;mprather@uci.edu;cdholmes@uci.edu;

We identify and characterize extreme ozone pollution episodes over the USA and EU 
through a novel analysis of ten years (2000-2010) of surface ozone measurements.  An 
optimal interpolation scheme is developed to create grid-cell averaged values of surface 
ozone that can be compared with gridded model simulations.  In addition, it also allows 
a comparison of two non-coincident observational networks in the EU.  The scheme in-
corporates techniques borrowed from inverse distance weighting and Kriging.  It uses 
all representative observational site data while still recognizing the heterogeneity of 
surface ozone.  Individual, grid-cell level events are identified as an exceedance of his-
torical percentile (100 worst days in a decade, 97.3 percentile).  A clustering algorithm is 
then used to construct the ozone episodes from the individual events.  We then test the 
skill of the high-resolution (100 km) two-year (2005-2006) hindcast from the UCI global 
chemistry transport model in reproducing the events/episodes identified in the observa-
tions using the same identification criteria.  Although the UCI CTM has substantial biases 
in surface ozone, we find that it has considerable skill in reproducing both individual 
grid-cell level extreme events and their connectedness in space and time with an over-
all skill of 24% (32%) for the US (EU).  The grid-cell level extreme ozone events in both 
the observations and UCI CTM are found to occur mostly (~75%) in coherent, multi-day, 
connected episodes covering areas greater than 1000 x 1000 square km.  In addition the 
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UCI CTM has greater skill in reproducing these larger episodes.  We conclude that even 
at relatively coarse resolution, global chemistry-climate models can be used to project 
major synoptic pollution episodes driven by large-scale climate and chemistry changes 
even with their known biases.

P6.29 - GAW DATA MANAGEMENT IN SUPPORT OF ATMOSPHERIC CHEMISTRY AND 
GLOBAL POLLUTION RESEARCH: PAST, PRESENT AND FUTURE
JöRG klAUSeN; toNy ColAVeCChiA; hiRoShi koide; mARkUS fiebiG; VAN boweRSox; ANAtoly tSV-
etkoV; JUliAN meyeR-ARNek; mARtiN SChUltz

fedeRAl offiCe of meteoRoloGy ANd ClimAtoloGy meteoSwiSS; eNViRoNmeNt CANAdA; JA-
pAN meteoRoloGiCAl AGeNCy; NilU; NoAA; RoShydRomet; deUtSChe lUft- UNd RAUmfAhRt; 
foRSChUNGSzeNtRUm JUeliCh

joerg.klausen@meteoswiss.ch; Tony.Colavecchia@ec.gc.ca; hkoide@met.kishou.go.jp; 
markus.fiebig@nilu.no; sox@sws.uiuc.edu; tsvetkov@main.mgo.rssi.ru; Julian.Mey-
er-Arnek@dlr.de; m.schultz@fz-juelich.de

The World Meteorological Organization (WMO) Global Atmosphere Watch (GAW) is 
the WMO program addressing the observation of the chemical composition and select-
ed physical properties of the atmosphere. Since the 1960s, GAW World Data Centres 
(WDCs) have been established. The main task of the WDCs (and some related data cen-
tres) is to collect, archive and distribute atmospheric observation data. Since 2001, the 
GAW Station Information System (GAWSIS) has documented GAW observing networks 
and provided information on available data. GAW data comprise of long-term time series 
of ozone, greenhouse and reactive gases, aerosols, radiation, and precipitation chemistry 
from in-situ and remote-sensing observations. The presentation will give an overview of 
the holdings of the WDCs and discuss the procedures used in accepting and distributing 
these data.

Today, GAW data management operates under the guidance of the Task Team on GAW 
WDCs (ET-WDC). Six WDCs operate independently with national funding, but coordinate 
their work and the exchange with GAWSIS through ET-WDC. Aside from the challenges 
of maintaining and constantly improving the services of the WDCs, a huge challenge 
is interoperability. At present, metadata from the WDCs and a few regional or topical 
data archives are exchanged with GAWSIS through agreed, but non-standard flat files, 
or periodically collected manually by GAWSIS. ET-WDC has developed a profile of the 
ISO19115 metadata standard that is intended to improve interoperability and harmonize 
the documentation of observations between WDCs.

In future, as projects for renewal of the WDCs as well as GAWSIS are being realized, and 
as more data archives are expected to join, standard web services will replace these ad-
hoc arrangements, paving the way for the development of a truly interoperable system in 
support of the GAW objectives – a system supported by a comprehensive catalogue and 
nourished  by distributed data archives, where data are easily discoverable and accessi-
ble in a variety of formats for a variety of applications including atmospheric chemistry 
and global pollution research … a system where ground-based and satellite observations, 
as well as model results, are only clicks away from each other in the same portal for being 
combined and jointly interpreted.
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P6.30 - THIRTY YEARS OF OZONE OBSERVATIONS IN NAIROBI, KENYA
JöRG klAUSeN; beRtRANd CAlpiNi; keNNedy thioNGo; zAbloN w. ShileNJe; JohN NGUyo; JoSiAh 
kARiUki; ChARleS mUtAi; JohN ASeyo; GilbeRt leVRAt; GoNzAGUe RomANeNS;
fedeRAl offiCe of meteoRoloGy ANd ClimAtoloGy meteoSwiSS;fedeRAl offiCe of meteoRoloGy 
ANd ClimAtoloGy meteoSwiSS;keNyA meteoRoloGiCAl depARtmeNt;keNyA meteoRoloGiCAl de-
pARtmeNt;keNyA meteoRoloGiCAl depARtmeNt;keNyA meteoRoloGiCAl depARtmeNt;keNyA meteoRo

joerg.klausen@meteoswiss.ch;bertrand.calpini@meteoswiss.ch;kk_thiongo@yahoo.
com;zablonweku@yahoo.com;nguyo.john@yahoo.com;kmurageh@yahoo.co.uk;c-
mut02@yahoo.com;aseyo_2000@yahoo.co.uk;gilbert.levrat@meteoswiss.ch;gonzague.
romanens@meteoswiss.ch;

Additional co-authors:

- Yves-Alain Roulet, Federal Office of Meteorology and Climatology MeteoSwiss, Pay-
erne, yves-alain.roulet@meteoswiss.ch- Bruno Hoegger, Bruno Hoegger Scientific Con-
sulting and Environmental Services, Marly, hoegger.consulting@bluewin.ch- Jim Wendell, 
NOAA, Boulder, CO, jim.wendell@noaa.gov In 1984, Dobson No. 18 was put in operation 
at the University of Nairobi, Kenya, and provided data up until 1999. In 1996, the first 
ozone sounding system was installed at the GAW Regional Station Nairobi based on 
the Vaisala RS80 radiosonde and the ECC ozone sonde. Since then, MeteoSwiss has 
supported these operations and has provided regular training to the observers. In 2005, 
Dobson No. 18 was transferred to KMD headquarters and revived after substantial revi-
sions. In 2010, the sounding system was upgraded to Vaisala RS92. Finally, in 2012, the 
ECC sonde system was upgraded with an automatic pre-flight conditioning and calibra-
tion system. Moreover, since then, surface ozone observations have commenced that can 
be contrasted with observations at the Mt. Kenya station.

The GAW Regional Station Nairobi operates in support of the SHADOZ: Southern Hem-
isphere ADditional OZonesondes program coordinated by Anne Thompson at NASA.

The presentation will discuss the history of the station, the long-term monitoring results 
and trends observed, compare Dobson and ozone soundings, and explore the contribu-
tions of the station to tropical ozone observations.

P6.31 - CLIMATE IMPACTS OF CONTROLLING SHORT-LIVED AIR POLLUTANTS IN 
CHINA
kANdiCe hARpeR; NAdiNe UNGeR; ChRiStopheR heyeS; GReGoR kieSewetteR; zbiGNiew klimoNt; 
wolfGANG SChoepp; fAbiAN wAGNeR

yAle UNiVeRSity; yAle SChool of foReStRy & eNViRoNmeNtAl StUdieS; iNteRNAtioNAl iNStitUte foR 
Applied SyStemS ANAlySiS (iiASA); iNteRNAtioNAl iNStitUte foR Applied SyStemS ANAlySiS; iiASA; 
iiASA; iNteRNAtioNAl iNStitUte foR Applied SyStemS ANAlySiS

kandice.harper@yale.edu; nadine.unger@yale.edu; heyes@iiasa.ac.at; kiesewet@iiasa.
ac.at; klimont@iiasa.ac.at; schoepp@iiasa.ac.at; wagnerf@iiasa.ac.at

China is amajor emitter of harmful air pollutants, and informed policy planning demands 
a comprehensive understanding of the expected responses to implementation of pollu-
tion control technologies in a changing climate. However, predicting the air quality and 
near-term climate responses to changing air pollution emissions is met with complicat-
ing factors: the photochemistry leading to tropospheric ozone production is non-linear;  
concurrent climate-driven changes in natural emissions of reactive carbon compounds, 
such as isoprene, can impact the oxidation capacity of the atmosphere;  and the short-
lived air pollutants, many of which share common emission sources, variously lead to 
warming and cooling. Here, we present a global modeling study aimed at quantifying the 
near-term climate and air quality impacts of controlling emissions of short-lived climate 
pollutants from China. In the first phase of the project, we develop future emission sce-
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narios using IIASA’s Greenhouse Gas – Air Pollution Interactions and Synergies (GAINS) 
integrated assessment model. Using estimates of 2030 emissions based on current 
policies for energy and emission control, we identify high-impact measures to mitigate 
short-lived climate pollution in China. We rank the pollution control measures based on 
their climate impact and find that the choice of climate metric makes little difference in 
the identification of priority mitigation measures: methane emission reductions account 
for more than three quarters of possible CO2-equivalent reductions of the short-lived cli-
mate pollutants and their precursors, and controlling methane emissions from coal min-
ing is the single highest-priority measure. Then, in the second phase of the project, we 
apply the future priority emission scenario in the Yale-E2 global carbon-chemistry-cli-
mate model to assess the impacts of regional reductions of the short-lived climate pol-
lutants and their precursors on radiative forcing by multiple agents and on surface PM2.5 
and ozone air pollution. For the first time, the model simulations include fully dynamic 
methane and photosynthesis-dependent isoprene emissions. We exploit these advances 
to quantify the extent to which future changes in atmospheric oxidation capacity, driven 
by altered forest reactive carbon emissions in the future warmer, wetter world, will offset 
the competing impact of methane emission reductions.

P6.32 - ARCTIC AIR POLLUTION: NEW INSIGHTS FROM POLARCAT
kAthARiNe lAw; polARCAt teAm;
lAtmoS-CNRS;CNRS;
kathy.Law@latmos.ipsl.fr;jennie.thomas@latmos.ipsl.fr;

Given the rapid nature of climate change occurring inthe Arctic and the difficulty for 
climate models to quantitatively reproduceobserved changes, there is need to improve 
understanding about key processesincluding the role of short-lived climate pollutants 
such as aerosols andozone. Here, we* review highlights from the IGAC task POLARCAT 
(Polar Studyusing Aircraft, Remote Sensing, Surface Measurements and Models, Cli-
mate,Chemistry, Aerosols and Transport) which had the goal to improve our understand-
ing about the origin of pollutants transported to the Arctic, todetail chemical and aero-
sol composition in different air masses as well as to evaluate the role of different sources 
(anthropogenic, boreal fires, etc.), andtheir impact on Arctic composition and climate. 
Analysis of data collected during the POLARCAT aircraft, ship and ground-based field 
campaigns in spring and summer 2008, provided a wealth of new data which, combined 
with regional/global modelling and analysis of satellite data, has led to many new find-
ings about Arctic air pollution. In particular, new data was collected about the vertical 
distributions of trace gases and aerosols in the Arctic allowing new insights into pollut-
ant origins and processing as well as assessment of chemistry-aerosol model perfor-
mance. We highlight major findings and discuss areas requiring further investigation, 
including the potential growth in local sources of pollution as a result of climate change 
and economic development inthe Arctic.

*POLARCAT Team: Andreas Stohl, Patricia K. Quinn, Charles Brock, John Burkhart, 
Jean-Daniel Paris, Gerard Ancellet, Hanwant B. Singh, Anke Roiger, Hans Schlager, Jack 
Dibb, Daniel J. Jacob, Steve R. Arnold, Jacques Pelon, Jennie L. Thomas
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P6.33 - OBSERVATIONAL CONSTRAINTS ON OZONE RADIATIVE FORCING FROM 
THE ACCMIP PROJECT
keViN bowmAN; dRew ShiNdell; heleN woRdeN

Jet pRopUlSioN lAboRAtoRy; NASA GiSS; NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh

kevin.bowman@jpl.nasa.gov; Drew.shindell@nasa.gov; hmw@ucar.edu

Tropospheric ozone is the third most important greenhouse gas within an estimated 
radiator forcing of 350 mW/m2 since preindustrial times according to the IPCC AR4. 
For the IPCC AR 5, the atmospheric chemistry climate model inter-comparison project 
(ACCMIP) provided new estimates of ozone radiative forcing using a suite of state-of-
the-art chemistry climate models along with in situ  and  satellite observations. We use 
observations of tropospheric ozone and outgoing longwave radiation (OLR) from the 
NASA tropospheric emission spectrometer (TES) to evaluate ACCMIP simulations over 
the present-day.  ACCMIP  ozone biases lead to biases in OLR  exceeding 100 mW/m2 in 
the tropics.  We show that these biases can be related to ACCMIP ozone radio forcing. 
Based upon that relationship, an observational constraints is constructed that limits the 
range of plausible estimates of ozone RF.

P6.34 - INITIAL HIGHLIGHTS OF THE CONVECTIVE TRANSPORT OF ACTIVE SPE-
CIES IN THE TROPICS (CONTRAST) EXPERIMENT
lAURA pAN; elliot AtlAS; RoSS SAlAwitCh;
NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;UNiVeRSity of miAmi;UNiVeRSity of mARylANd;
liwen@ucar.edu;eatlas@rsmas.miami.edu;rjs@atmos.umd.edu;

Deep convection redistributes chemical trace gas species throughout the troposphere 
and strongly influences the chemical composition of air entering the stratosphere. Char-
acterizing the impact of convective redistribution on chemical transport and transfor-
mation is a significant challenge for understanding chemistry-climate interaction in a 
changing climate.  To investigate the impact of deep convection on chemical compo-
sition and ozone photochemical budget, the CONvective TRansport of Active Species 
in the Tropics (CONTRAST) Experiment was conducted from Guam (13.5° N, 144.8° E) 
using the NSF/NCAR Gulfstream V (GV) research aircraft during January and February 
2014. The experiment was part of three coordinated experiments to target the tropical 
Western Pacific during Northern Hemisphere winter, when and where the most extensive 
deep convection in Earth’s climate system develops. The partner missions were ATTREX 
(Airborne Tropical Tropopause Experiment), which deployed the high-altitude NASA 
Global Hawk, and CAST (Coordinated Airborne Studies in the Tropics), which used the 
UK FAAM BAe 146 research aircraft to investigate the lower to mid-troposphere of the 
Western Pacific. A total of 16 research flights were conducted using the GV, with meas-
urement of ozone, CO, CH4, andCO2, as well as a large suite of chemical tracer meas-
urements including organic and inorganic halogen species, NMHCs, and OVOCs.  The 
research flights from Guam covered 20°S to 40°N latitude, 130°E to 165°E longitude, and 
0.1 to 15.2 km ASL in altitude,successfully sampled the recent and aged outflows from 
active deep convective storms and defined the background chemical conditions of the 
tropical western Pacific during boreal winter.  The results are expected to bring new in-
sights into the ozone and halogen budgets of the tropical troposphere.  These airborne 
observations, especially in combination with the CAST and ATTREX data,provide key 
measurements and diagnostics for evaluating and constraining chemistry-climate mod-
els.   Highlights of the experiment and initial findings will be presented.
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P6.35 - QUANTIFYING THE CHEMISTRY-CLIMATE FEEDBACK FROM LIGHTNING IN 
GISS MODELE2
lee thomAS mURRAy; dRew t. ShiNdell ; ARleNe fioRe

NASA GoddARd iNStitUte foR SpACe StUdieS; GoddARd iNStitUte foR SpACe StUdieS, NAtioNAl 
AeRoNAUtiCS ANd SpACe AGeNCy; ColUmbiA UNiVeRSity

ltmurray@ldeo.columbia.edu; drew.t.shindell@nasa.gov; amfiore@ldeo.columbia.edu

Climate change can affect atmospheric composition through perturbation of natural 
processes, leading to complex feedbacks. The primary atmospheric oxidants OH and 
ozone are very sensitive to emissions of nitrogen oxides (NOx) from lightning, and there-
fore so are the subsequent chemical perturbations to long-lived greenhouse gases (e.g., 
methane) and aerosol chemistry and physics. Meanwhile, cloud electrification responds 
to both meteorology and composition (aerosol particles). Lightning therefore represents 
a complex chemistry-climate feedback mechanism. However, the feedback has yet to 
be quantified for the coming century in a 3-D global climate model running online O3-
NOx-CO-CH4-NMVOC-aerosol chemistry. We present here ensemble simulations from 
one such model (GISS ModelE2) driven by the future RCP scenarios from 2000-2100 
designed to isolate and quantify the possible magnitude and sign of the feedback from 
lightning on surface temperature, ozone, and OH. We test the sensitivity of the feed-
back to different empirical parameterizations for lightning frequency commonly used by 
global models (cloud top height, convective precipitation, upward mass flux), and also 
explore new process-based lightning mechanisms (e.g., convective available potential 
energy, cloud microphysics).

P6.36 - CO-BENEFITS OF AIR QUALITY AND CLIMATE CHANGE POLICIES ON AIR 
QUALITY OF THE MEDITERRANEAN
lUCA pozzoli; AlpeR UNAl; tAyfUN kiNdAp; ozAN meRt GoktURk; GReet JANSSeNS-mAeNhoUt;
iStANbUl teChNiCAl UNiVeRSity;iStANbUl teChNiCAl UNiVeRSity;iStANbUl teChNiCAl UNiVeRSity;iS-
tANbUl teChNiCAl UNiVeRSity;JoiNt ReSeARCh CeNteR;
pozzoli.ist@gmail.com;alper.unal@gmail.com;kindap@itu.edu.tr;ozanmert@gmail.
com;greet.maenhout@jrc.ec.europa.eu;

The Mediterranean basin is one of the regions of the world where significant impacts 
due to climate changes are predicted to occur in the future. Observations and model 
simulations are used to provide to the policymakers scientifically based estimates of 
the necessity to adjust national emission reductions needed to achieve air quality ob-
jectives in the context of a changing climate, which is not only driven by GHGs, but also 
by short lived climate pollutants, such as tropospheric ozone and aerosols. There is an 
increasing interest and need to design cost-benefit emission reduction strategies, which 
could improve both regional air quality and global climate change. In this study we used 
the WRF-CMAQ mesoscale air quality modelling system to quantify the contribution of 
anthropogenic emissions to ozone and particulate matter concentrations in Europe and 
the Eastern Mediterranean and to understand how this contribution could change in 
different future scenarios. We have investigated four different future scenarios for year 
2050 defined during the European Project CIRCE:a “business as usual” scenario (BAU) 
where no or just actual measures are taken into account; an “air quality” scenario (BAP) 
which implements the National Emission Ceiling directive 2001/81/EC member states of 
the European Union (EU-27); a “climate change” scenario (CC) which implements global 
climate policies decoupled from air pollution policies; and an “integrated air quality and 
climate policy” scenario (CAP) which explores the co-benefit of global climate and EU-
27 air pollution policies. In our simulations the BAP scenario largely decreases summer 
ozone concentrations over almost the entire continent, while the CC and CAP scenarios 
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similarly determine lower decreases in summer ozone but extending all over the Medi-
terranean, the Middle East countries and Russia. Similar patterns are found for winter PM 
concentrations; BAP scenario improves pollution levels only in the Western EU countries, 
and the CAP scenario determines the largest PM reductions over the entire continent 
and the Mediterranean basin.

P6.37 - CHARACTERIZATION OF TOTAL OZONE COLUMN OVER FOUR ARGENTINE-
AN SITES USING DOBSON SPECTROPHOTOMETERS.
mANUel CUpeiRo; GeRARdo CARbAJAl beNitez; RiCARdo SANChez; dANiel AGUeRo

SeRViCio meteoRolóGiCo NACioNAl; NAtioNAl meteoRoloGiCAl SeRViCe (SmN), VAyGeo-Gid-
yC depARtmeNt, poNtifiCiA UNiVeRSidAd CAtóliCA ARGeNtiNA; NAtioNAl meteoRoloGiCAl SeR-
ViCe (SmN), VAyGeo-GidyC depARtmeNt.; NAtioNAl meteoRoloGiCAl SeRViCe (SmN), VAy-
Geo-GidyC d
mcupeiro@gmail.com; gcarbajal@smn.gov.ar; ozono@smn.gov.ar; jdaguero@smn.gov.ar

Abstract. National Meteorological Service of Argentina monitors the ozone layer over 
the whole year through four Dobson Spectrophotometers placed in Observatories and 
research Stations who also are part of the GAW Programme. The sites are: Buenos Aires 
Central Observatory (OCBA)   34° 35’ S,  58° 29’ W, Comodoro Rivadavia Station (CRV)   
45° 54’ S,  67° 33’ W, Ushuaia GAW Station (USH) 54° 51’ S,  68° 18’ W and Marambio 
Antarctic Station (MBI) 64° 14’ S, 56°  38’ W.

The aim of this paper is to analyze the time series (monthly averages) obtained from the 
ground-based measurement sites with the Dobson spectrophotometer in order to verify 
trends and some of the features of the ozone layer such as the inter-seasonal variation 
and periodicity in these latitudes.

Time series at the OCBA, CRV and MBI sites show negative trends  -0.018 DU yr-1 for 
the period 1978-2012,  -0.032 DU yr-1 over 1995-2012 and -0.003 DU yr-1 over 1988-2012, 
respectively, while USH shows a positive trend +0.007 DU yr-1 over 1994-2012, The TOC 
measurements at all sites show that long-term trends are small, being highly variable 
year to year.

In MBI no Dobson measurements are taken during the polar night (May, June and July). A 
high gradient is observed for the months of August, September, October and sometimes 
November due to the ozone hole dynamic, with an annual cycle and semi-annual cycle 
well established.

USH is mainly influenced by middle latitude air masses, but on certain occasions (austral 
spring) the polar vortex sweeps away the southern tip of the South American continent. 
On such occasions Ushuaia can be on the edge of or even inside the ozone hole, showing 
a high variability in the ozone values, often below the threshold of 220 DU but recovering 
quickly in a short period of time.

Finally OCBA and CRV sites are more stable, with a well-defined inter-seasonal cycle and 
very little variability, characteristics related to the ozone transport from the tropics to 
Antarctica.
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P6.38 - A COORDINATED EFFORT FOR ATMOSPHERIC CHEMISTRY RESEARCH IN 
LATIN AMERICA
mARCoS fRoilAN ANdRAde floReS; JUAN CARloS ANtUñA mARReRo; pAUlo ARtAxo; lUiS CARloS 
belAlCAzAR CeRoN; lAURA dAwidowSki; miChel GRUtteR; RodRiGo JiméNez; kARlA mARiA loNGo; 
olGA l. mAyol bRACeRo; meGAN l. melAmed;
lAboRAtoRy foR AtmoSpheRiC phySiCS;meteoRoloGiCAl CeNteR of CAmAGüey;iNStitUte of phySiCS, 
UNiVeRSity of SAo pAUlo;depARtmeNt of ChemiCAl ANd eNViRoNmeNtAl eNGiNeeRiNG, UNiVeRSidAd 
NACioNAl de ColombiA, boGotá, ColombiA;CNeA;UNiVeRSidAd NACioNAl AUtoNomA

mandrade@fiumsa.edu.bo;anadelia@caonao.cu;artaxo@if.usp.br;lcbelalcazarc@unal.
edu.co;dawidows@cnea.gov.ar;grutter@unam.mx;rjimenezp@unal.edu.co;karla.longo@
inpe.br;omayol@ites.upr.edu;megan@igacproject.org;

In January 2013 under the IGAC framework, scientists from a significant number of Latin 
American and Caribbean countries attended a meeting in Bogotá, Colombia with the 
goal of sharing experiences, but also to join efforts to accelerate the development of at-
mospheric chemistry research in the region. The representatives of each country agreed 
to create an IGAC Americas Working Group (AWG) with an organizational structure 
that will allow this entity to continuously function into the future. A white paper has 
been produced describing the state-of-the-art atmospheric chemistry research in the 
region and also identifying common necessities and different strengths in the region. 
Given the large area that Latin America occupies (approximately 19,190,000 km2), its 
topographic and cultural diversity, the AWG aims to contribute to the different groups 
working on atmospheric chemistry by helping them share resource, both human and 
instrumental, helping to enhance collaborations within the groups that form AWG, seek 
possible sources of financial resources and also link scientific groups from other parts of 
the world with Latin American and Caribbean scientists, especially with groups that are 
at the first steps in building atmospheric sciences research in their countries. Advances 
made by several groups in the region have been identified and new challenges and gaps 
for studying atmospheric chemistry in this large region are discussed.

P6.39 - CO2 EMISSIONS FROM LAND USE AND LAND USE CHANGE IN RN: ADAPTA-
TION OF INPE-EM MODEL
mARiA dAS VitóRiAS medeiRoS dA mAtA; JUdith JohANNA hoelzemANN; JeAN pieRRe 
heNRy bAlbAUd ometto; eRAClito RodRiGUeS de SoUSA Neto

UNiVeRSidAde fedeRAl do Rio GRANde do NoRte; ppGCC/UfRN; NAtioNAl iNSti-
tUte foR SpACe ReSeARCh (iNpe); NAtioNAl iNStitUte foR SpACe ReSeARCh (iNpe)
vitoriafisica@uol.com.br; judith.hoelzemann@ccet.ufrn.br; jean.ometto@inpe.br; eracli-
to.neto@inpe.br

This work presents an adaptation of the INPE - Emission Model for the vegetation in the 
Caatinga biome in the state of Rio Grande do Norte (RN), Brazil to estimate CO2 emis-
sions from land use and land use change. Recently, impacts related to land use and land 
use change have drawn attention of the scientific community, in particular about the 
quantification of resulting carbon dioxide (CO2) emissions into the atmosphere. This fact 
is justified because CO2 is one of the most important atmospheric components related 
to the greenhouse gases (GHG) and its emission estimates shows large uncertainty. We 
created a database of deforestation rates and biomass for the INPE – Emission Model 
based on the literature information such as the Fundação de Ciência, Aplicações e Tecn-
ologia Espaciais (FUNCATE) and the Ministério do Meio Ambiente (MMA). We combined 
annual maps of new clearings, maps of biomass and a set of alternative parameters 
based on the recent literature to adapt the model for the Caatinga biome of RN. Using 
this, we present the first estimate of CO2 emissions for the Caatinga biome of RN. With 
these estimates it is possible to better understand the regional impacts caused by land 
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use change in the region, such as inappropriate land use and native vegetation deforest-
ation. These results can be used for policy decision-making, to analyze the impacts of 
anthropogenic activities in the Caatinga biome and also will help improve regional emis-
sion inventories for atmospheric chemistry modeling.

P6.40 - GLOBAL TROPOSPHERIC OZONE FROM A GAW PERSPECTIVE
mARtiN SChUltz; hAJime Akimoto; JAN botteNheim; bRiGitte bUChmANN; iAN GAlbAlly; StefAN 
GilGe; detleV helmiG; hiRoShi koide; AlAStAiR lewiS; pAUl NoVelli; StUARt peNkett; ChRiStiAN 
plASS-dülmeR; tom RyeRSoN; RAiNeR SteiNbReCheR; kJetil toRSeth; VAleRie th

foRSChUNGSzeNtRUm JUeliCh;ASiA CeNteR foR AiR pollUtioN ReSeARCh (ACAp);RetiRed;em-
pA;CommoNweAlth SCieNtifiC ANd iNdUStRiAl ReSeARCh oRGANiSAtioN (CSiRo);deUtSCheR wet-
teRdieNSt;UNiVeRSity of ColoRAdo At boUldeR, iNStitUte of ARCtiC ANd AlpiNe ReSeARCh (iN
m.schultz@fz-juelich.de;akimoto@acap.asia;jwbottenheim@gmail.com;brigitte.buch-
mann@empa.ch;Ian.Galbally@csiro.au;stefan.gilge@dwd.de;Detlev.Helmig@colorado.
edu;hkoide@met.kishou.go.jp;ally.lewis@york.ac.uk;paul.c.novelli@noaa.gov;mpenkett@
uea.ac.uk;christ

The WMO Global Atmosphere Watch (GAW) program celebrates its 25thanniversary. 
GAW coordinates and undertakes high-quality long-term observations in six thematic 
areas. Reactive gases are one of these areas, and tropospheric ozone (formerly “surface 
ozone”) is one of the key parameters that are a focus of activities within this part of 
GAW. More than 800 stations measuring surfaceozone are registered as either “global”, 
“regional”, or “contributing” sites in the GAWSIS metadata system. Some data records 
in the World Data Center forGreenhouse Gases (WDCGG), which serves as the primary 
repository for reactive gases data, date back to the early 1970s, but most observational 
time series commenced during the 1990s, or after the year 2000 in Asia. GAW supports 
tropospheric ozone measurements through the development of standard operating pro-
cedures, a rigorous data quality control chain (including in some caseson-site audits), 
and through publicizing the data that are available in theWDCGG. The science advisory 
group on reactive gases (SAG RG) and the GAW secretariat oversee these activities and 
engage in scientific analysis of thedata. The data are however fully open to the commu-
nity under a simple data protocol that asks for appropriate acknowledgement. Current 
efforts of the SAGRG aim at improving the documentation and linkage between tropo-
spheric ozone data sets available from GAW and other scientific (e.g. IAGOS) or regional 
airpollution programs (e.g. EMEP, CASTNET, EANET) in order to facilitate an interopera-
ble global dataset for scientific analyses and assessments. 

This presentation gives an overview of the GAW reactive gases activities related totrop-
ospheric ozone, summarizes the state of global tropospheric ozone observations from 
the GAW perspective, and identifies the key challenges formaintaining and expanding 
the global observation network for reactive gases.
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P6.41 - IMPROVING THE SPATIAL COVERAGE OF CONTINUOUS TRACE GAS OBSER-
VATION CAPACITIES WITHIN THE GLOBAL ATMOSPHERE WATCH PROGRAMME
mARtiN SteiNbACheR; ChRiStoph zellweGeR; SebAStiAN köNiG; GAStoN toRReS; dUoNG hoANG loNG; 
bRiGitte bUChmANN

empA; empA; meteoSwiSS; diReCCióN meteoRolóGiCA de Chile; NAtioNAl hydRo-meteoRoloGiCAl 
SeRViCe; empA

martin.steinbacher@empa.ch; christoph.zellweger@empa.ch; Sebastian.Koenig@mete-
oswiss.ch; gtorres@meteochile.cl; longdh76@yahoo.com; brigitte.buchmann@empa.ch

The provision of reliable scientific data and information on thechemical composition of 
the atmosphere is crucial for understanding atmosphericclimate change and for a sound 
assessment of the environmental players andimpacts. To get a complete picture of the 
whole globe, such data must belong-term, consistent, of adequate quality, and have 
to be availableworld-wide. The Global Atmosphere Watch (GAW) programme of the 
WorldMeteorological Organization (WMO) strives for achieving this goal bycoordinating 
and supporting the efforts of currently 29 global and more than400 regional atmospher-
ic monitoring stations. Spatial data coverageconsiderably improved in recent years but 
data sparse regions still exist insome regions of the world despite the large number of 
GAW stations.

Among other recent international efforts, the project Capacity Buildingand Twinning 
for Climate Observing Systems (CATCOS) funded by the Swiss Agencyfor Development 
and Cooperation and coordinated by the Federal Office ofMeteorology and Climatology 
MeteoSwiss aims at establishing and resumingsystematic observations of greenhouse 
gas and other atmospheric and terrestrialEssential Climate Variables in developing and 
emerging countries where thedensity of observations is currently insufficient. Within 
CATCOS, Empa – as oneof the Swiss implementing partners – is in charge of establishing 
sustainableand high-quality greenhouse gas (carbon dioxide, methane, carbon monox-
ide andozone) measurement capabilities in Chile and Vietnam. In Chile, theimplementa-
tion took place at the regional GAW station El Tololo (30.17degS,70.80degW, 2220m asl) 
in the foothills of the Andes in April 2013 incollaboration with MeteoChile. The equipment 
in Vietnam was implemented incollaboration with the Vietnamese National Hydro-Mete-
orological Service (NHMS)at the Pha Din climate station (21.57degN,103.52degE, 1466m 
asl), a rural site in a hilly forested area in NorthernVietnam, in February 2014.

The presentation will give acomprehensive overview of the current global availability of 
ground-basedin-situ trace gas observations meeting the GAW requirements, the CAT-
COS projectand its goals in general, and the first results after 18 and 6 months ofcontin-
uous operation at El Tololo and Pha Din, respectively.

P6.42 - ATMOSPHERIC STATION KRESIN U PACOVA, CZECH REPUBLIC-A UNIQUE 
RESEARCH INFRASTURCTURE FOR STUDYING ATMOSPHERIC CHEMISTRY IN A 
CHANGING CLIMATE
milAN VANA; AliCe dVoRSkA; kAteRiNA hoSkoVA; JARoSlAV SChwARz; NAdezdA zikoVA; pAVel Sed-
lAk; pAVel pRoSek; ;
CzeCh hydRometeoRoloGiCAl iNStitUte;GlobAl ChANGe ReSeARCh CeNtRe AS CR, V.V.i.;GlobAl 
ChANGe ReSeARCh CeNtRe AS CR, V.V.i.;iNStitUte of ChemiCAl pRoCeSSeS ANd fUNdAmeNtAlS AV 
CR;iNStitUte of ChemiCAl pRoCeSSeS ANd fUNdAmeNtAlS AV CR;GlobAl ChANGe ReSeARC

milan.vana@chmi.cz;dvorska.a@czechglobe.cz;hoskova.k@chmi.cz;schwarz@icpf.cas.
cz;zikova@icpf.cas.cz;sedlak.p@czechglobe.cz;prosek@sci.muni.cz;;

Climate, meteorology and atmospheric pollution are a linked system. Therefore, long-last-
ing research infrastructures covering all three areas are of highest importance in the cur-
rent changing world. The Atmospheric Station (AS) Kresin u Pacova serves as a Czech 
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National Monitoring Point for the measurement of occurrence and long-range transport 
of greenhouse gases, selected atmospheric pollutants and basic meteorological char-
acteristics. It consists mainly of a 250 m tall atmospheric tower equipped with mete-
orological sensors, gas analysers and a flask sampling system. Additional instruments 
are placed in a ground based container. The station is part of the European Atmospher-
ic Station Network under the Integrated Carbon Observation System (ICOS) ensuring 
for long-term (20 years and more) monitoring of greenhouse gases in Europe. The AS 
provides also monitoring data to numerous other international and national databases 
(EMEP, GAW, InGOS, GMOS, ACTRIS, ISKO). The AS is located adjacent to the Kosetice 
Observatory specialized in air quality, meteorology and hydrology monitoring activities 
since 1988. Both infrastructures form the Co-located Station Kosetice – Kresin u Pacova.

The AS Kresin u Pacova started operation in 2013. First results offer insight into tempo-
ral dynamics and vertical concentration gradients of selected atmospheric pollutants: 
aerosols (measured at ground), total gaseous mercury (measured at ground and 240 m 
altitude) and tropospheric ozone (ground, 50, 125 and 230 m altitudes). These can be 
explained by the combined influence of local sources, long-range transport, boundary 
layer dynamics and atmospheric pollutant meteorology.

A study of air flow patterns conducted for the years 1988 – 2013 supports the character-
ization of the Kresin u Pacova locality in the sense of background sampling interpreta-
tion. The results are important for understanding long-range transport patterns relevant 
to the site and the possible development of air flow characteristics in future.

P6.43 - EFFECTS OF CLIMATE CHANGE ON OZONE AND NITRIC ACID DEPOSITION
miNJooNG kim; RokJiN J. pARk; JUNG hUN woo; ChANGhoi ho; ChANG-keUN SoNG

SeoUl NAtioNAl UNiVeRSity; SeoUl NAtioNAl UNiVeRSity; koNkUk UNiVeRSity; SeoUl NAtioNAl 
UNiVeRSity; NAtioNAl iNStitUte of eNViRoNmeNtAl ReSeARCh

kmj8501@snu.ac.kr; rjpark@snu.ac.kr; woojh21@gmail.com; hoch@cpl.snu.ac.kr; ck-
song@korea.kr

We investigate air quality changes in 2050 owing to global changes in climate and an-
thropogenic emissions of ozone precursors using a global chemical transport model 
driven by meteorological fields from a general circulation model. We use projected emis-
sions based on the Intergovernmental Panel on Climate Change (IPCC) Representative 
Concentration Pathways (RCP) scenarios and conduct model simulations to quantify the 
effects of climate changes and emission changes on future air quality focusing on ozone 
in the surface air. Our model results show that the global mean surface ozone concen-
trations will decrease in 2050 relative to 2000 by -0.7, -3.8, -7.2, and -7.9 ppbv under 
RCP 8.5, RCP 6.0, RCP 4.5, and RCP 2.6, respectively. The ozone reductions are primar-
ily driven by NOx emission declines, which dominate over the climate penalty on ozone 
due to temperature increase. Our analysis of future model simulations with fixed ozone 
precursor emissions reveals that the climate penalties on ozone are 0.7 ppbv in the conti-
nents due to increases of biogenic isoprene emissions whereas -1.1 ppbv over the oceans 
due to increases of specific humidity under the RCP 8.5 scenario. This climate penalty in 
the warmer climate produces much higher nitric acid concentrations through enhanced 
nitrate evaporation and ozone chemical production, resulting in increase of acid deposi-
tion in the future.
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P6.44 - CLIMATOLOGY AND SYNOPTIC VARIABILITY OF OZONO AT CERRO TOLOLO
pAtRiCio VeláSqUez; lAURA GAllARdo; RobeRto RoNdANelli; RiCARdo AlCAfUz;
diReCCióN meteoRoloGiCA de Chile;UNiVeRSidAd de Chile;depARtmeNt of GeophySiCS, UNiVeRSity 
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entetolin@gmail.com;laura@dgf.uchile.cl;ronda@dgf.uchile.cl;ricardo@meteochile.cl;

In this work we analyze the data collected at the regional Global Atmospheric Watch 
(GAW) station at Cerro Tololo (30S, 70W, 2000 m.a.s.l.). The station at Tololo has col-
lected surface ozone and other variables since the mid 90’s in a nearly continuous man-
ner providing a unique 20 years data set in South America.  In particular, we address the 
occurrence of sudden changes in ozone mixing ratios associated with deep troughs and 
cut-off-lows. This extends previous work considering a few years of data. Further we 
provide a trend analysis for this subtropical station.

P6.45 - SOURCE CONTRIBUTION ANALYSIS OF BLACK CARBON AEROSOLS IN 
SOUTH ASIA AND SURROUNDING REGIONS
RAJeSh kUmAR; mARy C. bARth; ViJAyAkUmAR S NAiR; GAbRiele G pfiSteR; S SUReSh bAbU; S k 
SAtheeSh; k kRiShNA mooRth; GReGoRy R. CARmiChAel

NCAR; NCAR; Spl; NCAR; Spl; iiSC; Spl; UNiVeRSity of iowA

rkumar@ucar.edu; barthm@ucar.edu; vijayakumarsnair@gmail.com; pfister@ucar.edu; 
sureshsplvssc@gmail.com; profsks@gmail.com; krishnamoorthyspl@gmail.com; gcar-
mich@engineering.uiowa.edu

We implemented source,sector, and region specific black carbon (BC) aerosol tracers 
in the WRF-Chemmodel for the first time to assess the relative importance of different 
BCsources in South Asia during March-May 2006 when the Integrated Campaign forAer-
osols, Gases and Radiation Budget (ICARB) ship cruise in the Bay of Bengaland Arabian 
Sea took place. The model is found to reproduce the magnitude,variability and features 
of BC distribution observed during the ship cruisewith average observed and modeled 
BC mass concentrations along the ship-track of755±735 ng m-3 and 730±915 ng m-3 
respectively. Averagemodeled BC mass concentration in South Asia is estimated as 
1480±5920 ng m-3.Analysis of BC source tracers showed that anthropogenic emissions 
provide60-95% of the total BC mass concentration in South Asia except in Burma wher-
ebiomass burning played a major role. BC emissions from residential (49%) andindustrial 
(37%) sectors are identified as the major anthropogenic sources inSouth Asia except in 
the Himalayas where transportation activities dominate.The anthropogenic sources lo-
cated in all parts of India are found to contributeto BC loadings in the Bay of Bengal with 
the highest contribution from EastIndia. In contrast, the Arabian Sea is affected mostly 
by emissions from SouthIndia. These results have implications for the development of 
black carbonmitigation strategies in South Asia.

P6.46 - NEW UNCERTAINTY ANALYSIS OF THE CDIAC ESTIMATES OF FOSSIL FUEL 
CARBON DIOXIDE EMISSIONS
RobeRt ANdReS; tom bodeN;
oAk RidGe NAtioNAl lAboRAtoRy;oAk RidGe NAtioNAl lAboRAtoRy;
andresrj@ornl.gov;bodenta@ornl.gov;

Since the last IGAC meeting, a new uncertainty analysis of the CDIAC fossil fuel carbon 
dioxide (FFCO2) emission estimates has been completed and submitted for publication. 
This analysis included three different uncertainty assessments, each assessment exam-
ining the CDIAC data set from a different perspective. Each assessment has its own 
strengths and weaknesses and none fully evaluates the entire FFCO2 data set with all of 
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its components. This new approach grew out of the lack of independent measurements 
at the spatial and temporal scales of interest. Issues of dependent and independent data 
are considered as well as the temporal and spatial relationships of the data. The result is 
a multifaceted examination of the uncertainty associated with fossil fuel carbon dioxide 
emission estimates. The three assessments collectively give a range that spans 1.0 to 13% 
(2 sigma). Greatly simplifying the assessments gives a global fossil fuel carbon dioxide 
uncertainty value of 8.4 % (2 sigma). While the assessments focused on uncertainty in 
the global total emissions, one assessment also allowed attribution of the global un-
certainty into component parts contributed by each individual country. Finally, to put 
perspective on the fossil fuel carbon dioxide emission uncertainty, it is compared to the 
uncertainty of other major components in the global carbon cycle.

P6.47 - RELEASE AND CHARACTERISATION OF NON-METHANE HYDROCARBONS 
FROM FRACTURED SHALE
RobeRto SommARiVA; RobeRt S. blAke; RobeRt J. CUSS; RebeCCA CoRdell; SARAh J. dAVieS; JoN 
f. hARRiNGtoN; JANet e. SheRwiN; iAiN R. white; pAUl S. moNkS

UNiVeRSity of leiCeSteR; UNiVeRSity of leiCeSteR; bRitiSh GeoloGiCAl SURVey; UNiVeRSity of 
leiCeSteR; UNiVeRSity of leiCeSteR; bRitiSh GeoloGiCAl SURVey; UNiVeRSity of leiCeSteR; UNiVeR-
Sity of leiCeSteR; UNiVeRSity of leiCeSteR

rob.sommariva@gmail.com; rsb13@leicester.ac.uk; rjcu@bgs.ac.uk; rc145@le.ac.uk; 
sjd27@leicester.ac.uk; jfha@bgs.ac.uk; jes48@leicester.ac.uk; irw7@leicester.ac.uk; 
P.S.Monks@leicester.ac.uk

Shale (mudstone) is an abundant type of sedimentary rock comprising silt and clay-sized 
particles with significant quantities of organic matter (up to 8% by weight). Organic-rich 
shales have long been known as sources of oil and gas extracted from conventional res-
ervoirs, but there has been renewed commercial interest in the past few years in shales as 
“unconventional” reservoirs for hydrocarbons, especially methane (“shale gas”). Hydrau-
lic fracturing of shale (“fracking”) is the industrial process used to extract hydrocarbons 
from shale formations and is now being used or proposed in several countries.  Besides 
methane, shale contains significant amounts of non-methane hydrocarbons (NMHC), but 
relatively little attention has been devoted to the study of the type of NMHC occurring in 
shales and to the mechanism of their release upon fracturing of the rock. We have made 
real-time observations of the release of NMHC from fractured shale samples taken from 
the Bowland-Hodder Formation (northwestern England). Our data indicate that a wide 
range of NMHC (mostly alkanes and aromatics) are released with temperature and hu-
midity-dependent release rates, which depend on the physio-chemical characteristics of 
the different hydrocarbons classes and on the mode of storage within the shale. These 
results open the possibility of tailoring the “fracking” process to optimize the gas yields 
and to reduce the environmental impact. We discuss the implications of these findings 
for the environment and for the industrial and commercial exploitation of shales.

P6.48 - AEROSOL SIMULATIONS OF A NEW CHEMISTRY-CLIMATE MODEL (GRIMS-
CHEM)
SeUNGUN lee; RokJiN J. pARk;
SeoUl NAtioNAl UNiVeRSity;SeoUl NAtioNAl UNiVeRSity;
hb3099@hotmail.com;rjpark@snu.ac.kr;

We analyze the effect of aerosols on regional climate in East Asia using a new chemis-
try-climate model system (GRIMs-Chem), which is developed by coupling the Global/
Regional Integrated Model system (GRIMs) with an offline aerosol module from the GE-
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OS-Chem. This coupled model includes inorganic SO42--NH4+-NO3-, elemental carbon, 
organic carbon, sea salt, and soil dust aerosols whose concentrations are calculated at 
each model time step. The instantaneous aerosol concentrations are then used in the 
radiative transfer calculation in the model to account for the direct radiative forcing of 
aerosols. We conducted two 29-year model simulations from 1980 to 2008 with and 
without aerosols in the model to investigate the interactions of aerosols and regional 
climate in East Asia. We first evaluate the simulated aerosols by comparing with ob-
servations from the Acid Deposition Monitoring Network in East Asia. The comparison 
shows that the model successfully reproduces the observed seasonal variations of aero-
sol concentrations, which gives us some confidence in the model capability. We analyze 
the effect of aerosols on regional climate by comparing the two simulation results. The 
surface radiative forcing induced by the aerosol is about -15 to -20 W/m2 in China where 
the AOD is the highest, and -10 to -15 W/m2 in the downwind regions including the Ko-
rean peninsula. The model with the aerosols shows a warming in the atmosphere but a 
significant cooling at the surface relative to the model without the aerosols. This thermal 
redistribution causes the increase of atmospheric stability and the decrease of the annu-
al mean precipitation about -0.2 to -0.3 mm/day over East Asia.

P6.49 - TWENTY YEARS TRACE GAS AND AEROSOL MONITORING AT GAW GLOB-
AL SITE HOHENPEISSENBERG
StefAN GilGe

deUtSCheR wetteRdieNSt

stefan.gilge@dwd.de

Twenty years trace gas and aerosol monitoring at GAW Global SiteHohenpeissenberg 
StefanGilge, Christian Plass-Duelmer, Anja Werner, HaraldFlentje, Werner Thomas and 
Wolfgang Fricke

TheHohenpeissenberg Meteorological Observatory, oldest mountain observatory of the-
world, has a long history in meteorological observations (over 230 years) and inozone 
measurements (since 1967). In 1994 the WMO Global Atmosphere Watch (GAW)global 
station Zugspitze/Hohenpeissen berg, platform Hohenpeissenberg wasestablished.

On thebasis of the recommendations given by the “Strategy for the Implementation oft-
he Global Atmosphere Watch Programme” of WMO, measurements at Hohenpeissen-
bergstarted with about 10 parameters (e.g. O3, CO, particle numberconcentration, mete-
orological parameters …).  Since then the measurement program has developedto about 
100 parameters relevant for atmospheric chemistry and physics.

The highquality measurement program at HPB and the provision of quality proved data 
tothe scientific community is accompanied by a scientific programme which focuseson 
atmospheric chemistry and physics issues such as “gas to particle conversion”,“devel-
opment of the stratospheric ozone layer”, “oxidation capacity oftroposphere”, “develop-
ment of tropospheric ozone with regard to ozoneprecursors”, “remote sensing of atmos-
pheric trace gases”, etc..  Results are published in peer reviewedjournals, GAW reports 
and GAW letters.

Thispresentation gives an overview of the activities of the Hohenpeissenberg site linked-
to the GAW programme. A selection of time series of reactive trace gases andaerosols 
as well as scientific achievements will be shown.
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P6.50 - HIGH-RESOLUTION GLOBAL SIMULATIONS OF ATMOSPHERIC COMPOSI-
TION
SteVeN pAwSoN; JoN eRiC NielSeN; leSley e. ott; williAm pUtmAN; ANdReA molod;
NASA GoddARd SpACe fliGht CeNteR;SSAi;NASA GoddARd SpACe fliGht CeNteR;NASA God-
dARd SpACe fliGht CeNteR;NASA GoddARd SpACe fliGht CeNteR;
Steven.Pawson@nasa.gov;Jon.E.Nielsen@nasa.gov;Lesley.E.Ott@nasa.gov;Wil-
liam.M.Putman@nasa.gov;Andrea.M.Molod@nasa.gov;

This poster will present recent results from high-resolution global simulations with the 
GEOS-5 general circulation model (GCM), including two different chemical mechanisms.  
The GEOS-5 GCM is a versatile model, used in a number of applications ranging from 
weather prediction through multi-decadal predictions of atmospheric ozone.  The GEOS 
Chemistry Climate Model (GEOS CCM) includes a comprehensive troposphere-strato-
sphere chemical mechanism.  Recent results have demonstrated the feasibility of run-
ning a cubed-sphere version of GEOS CCM with box edges of 28-km, corresponding 
to about one quarter of a degree in latitude-longitude space.  This spatial resolution is 
able to represent many processes with great integrity, including the transport of strat-
ospheric ozone to the surface in tropopause-folding events, thus allowing separation of 
natural surface air pollution events from localized pollutant emissions.  The first example 
shown will examine the impacts of horizontal resolution on the representation of surface 
air pollution in the GEOS CCM.  With simplified (linearized) chemical modules, the GCM 
can be run down to global resolutions of 7km.  At these scales, the parameterized con-
vective transport is scales back compared to lower resolutions, because the GCM’s re-
solved dynamics begin to represent convective processes.  The second example shown 
will examine the representation of “resolved” and “unresolved” processes as the global 
resolution of the model increases from values near 200km (typical of climate models) 
through 28km (typical of current global weather forecasts) down to 7km.

P6.51 - ROLES OF TRANSPORT AND CHEMISTRY PROCESSES IN GLOBAL OZONE 
CHANGE ON MULTI-DECADAL TIME SCALE
tAkAShi SekiyA; keNGo SUdo

GRAdUAte SChool of eNViRoNmeNtAl StUdieS, NAGoyA UNiVeRSity; GRAdUAte SChool of eNViRoN-
meNtAl StUdieS, NAGoyA UNiVeRSity

tsekiya@nagoya-u.jp; kengo@nagoya-u.jp

Tropospheric ozone is the third most important greenhouse gas for the period from the 
pre-industrial era to the present. Both changes in tropospheric ozone precursor emissions 
and climate are expected to influence change in tropospheric ozone through transport 
and chemistry processes. This study investigates a change in tropospheric ozone be-
tween 2000 and 2100 along with the RCP6 scenario and individual impacts of transport 
and chemistry processes on the change. We conducted time-slice simulations for 2000 
and 2100 and a sensitivity simulation forced by the 2100 transport field and the 2000 
chemical field using a MIROC-ESM-CHEM climate—chemistry model and an O3-tracer 
transport model. The models predict a decrease in the global burden of tropospheric 
ozone (0.82%/decade) between 2000 and 2100. Tropospheric chemistry process re-
duces the global burden by 1.07%/decade. The reduction attributable to chemistry is 
caused by a combination of emission reductions and climate change. However, transport 
process causes an increase in the global burden (0.25%/decade). The increase attribut-
able to transport process is contributed by ozone of both the stratospheric origin and 
the tropospheric origin. Enhanced stratosphere—troposphere exchange is responsible 
for the increase in ozone of the stratospheric origin in the whole troposphere. The in-
crease in ozone of the tropospheric origin is confined in the free troposphere. The model 
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suggests that a reduction of ozone exchange between the planetary boundary layer 
and the free troposphere causes the increase in ozone of tropospheric origin in the free 
troposphere (i.e., ozone-rich air remains for longer time in the free troposphere where 
ozone chemical lifetime is longer than that in the planetary boundary layer).Additionally, 
we test the sensitivity of future change in ozone to increased horizontal resolution apart 
from any aspects of the sensitivity of chemistry to horizontal resolution. No marked dif-
ference is found in medium-resolution or high-resolution simulations, suggesting that the 
increased horizontal resolution of transport has a minor impact.

P6.52 - THE 2013 SMOKE SEASON: ELEVATED OZONE IN BOREAL FIRE PLUMES OB-
SERVED OVER CENTRAL EUROPE
thomAS tRiCkl; hANNeS VoGelmANN; hARAld fleNtJe; lUdwiG RieS;
kARlSRUheR iNStitUt füR teChNoloGie;kARlSRUheR iNStitUt füR teChNoloGie, imk-ifU;meteoR-
oloGiSCheS obSeRVAtoRiUm hoheNpeiSSeNbeRG, deUtSCheR wetteRdieNSt;fedeRAl eNViRoNmeNt 
AGeNCy;
thomas.trickl@kit.edu;hannes.vogelmann@kit.edu;harald.flentje@dwd.de;ludwig.ries@
uba.de;

In July 2013 very strong boreal fire plumes were observed at the northern rim of the Alps 
by lidar and ceilometer measurements of aerosol, ozone and water vapour for about 
three weeks. In addition, some of the lower-tropospheric components of these layers 
were analyzed at the Global Atmosphere Watch laboratory at the Schneefernerhaus 
high-altitude research station (2650 m a.s.l., located a few hundred metres south-west of 
the Zugspitze summit). In particular, these observations showed significantly enhanced 
black carbon. The high amount of particles confirms our previous findings that fires in 
the arctic regions of North America have a much stronger impact on the central Europe-
an atmosphere than the multitude of fires in the United States. This has been ascribed to 
the prevailing anticyclonic advection pattern during the favourable periods and subsid-
ence, in contrast to warm-conveyor-belt export, rain out and dilution for lower latitudes. 
A high number of the pronounced aerosol structures were correlated with elevated 
ozone. Chemical ozone formation in boreal fire plumes is rather limited. However, these 
air masses could be attributed to stratospheric air intrusions over remote high latitude 
regions obviously picking up the aerosol on their way across Canada. These coherent air 
streams lead to rather straight and rapid transport to Europe.

P6.53 - USING METRICS TO QUANTIFY THE IMPACT OF AIR QUALITY POLICIES ON 
CLIMATE CHANGE
williAm ColliNS; lAURA bAkeR

UNiVeRSity of ReAdiNG; UNiVeRSity of ReAdiNG

w.collins@reading.ac.uk; l.h.baker@reading.ac.uk

Mitigation measures for shorter-lived pollutants that have a near-term climate forcing 
such as methane, black carbon and ozone have been proposed by organisations such as 
the Climate and Clean Air Coalition. To understand the effectiveness of this approach we 
need to quantify the climate effects of these pollutants and understand how they behave 
on different timescales. The global climate impact of short-lived species depends where 
they are emitted from, and the regional climate impacts even more so due to the heter-
ogeneity of the forcing patterns. We might expect the benefits of mitigation measures 
(say of black carbon) to be greater than the global average over the region implementing 
the measures, but how much greater? We will show how regional climate metrics such 
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as the ARTP (Absolute Regional Temperature-change Potential) can be used to relate 
continental gaseous and aerosol emission reductions to latitudinal changes in surface 
temperature. Once calculated these climate metrics can be used to estimate the temper-
ature impacts of mitigation scenarios such as improved biomass cooking stoves, cleaner 
solid-fuel heating and filters on diesel vehicles, (generated under the UNEP Assessment 
on Tropospheric Ozone and Black Carbon). These metric-based calculations are then 
compared withe the results from running a full climate-chemistry model (HadGEM3). 
The science behind the effects of near-term climate forcers is relatively new and is ad-
vancing rapidly. The impacts of near-term climate forcers on precipitation patterns are 
even more complex than the impacts on temperature. Multi-model studies have been 
carried out as part of the ECLIPSE project to identify whether there are robust relation-
ships that can be quantified.

P6.54 - IMPACTS OF CHANGES IN NORTH ATLANTIC ATMOSPHERIC CIRCULATION 
ON PARTICULATE MATTER AND HUMAN HEALTH IN EUROPE
lUCA pozzoli; fRANCeSCo S.R. pAUSAtA; fRANCiSCUS JohANNeS deNteNeR; RitA VAN diNGeNeN; 
eliSAbettA ViGNAti;
iStANbUl teChNiCAl UNiVeRSity;StoCkholm UNiVeStity;eURopeAN CommiSSioN;iNStitUte foR eNVi-
RoNmeNt ANd SUStAiNAbility, eURopeAN CommiSSioN, JoiNt ReSeARCh CeNtRe, iSpRA (VA), itAly;iN-
StitUte foR eNViRoNmeNt ANd SUStAiNAbility, eURopeAN CommiSSioN, JoiNt ReS

pozzoli.ist@gmail.com;francesco.pausata@misu.su.se;frank.dentener@jrc.ec.europa.eu-
;rita.van-dingenen@jrc.ec.europa.eu;elisabetta.vignati@jrc.ec.europa.eu;
Impa
Francesco S. R. Pausata,1 Luca Pozzoli,2 Rita Van Dingenen,1 Elisabetta Vignati,1, Fabrizia 
Cavalli,1 and Frank J. Dentener1
 
1 Institute for Environment and Sustainability, European Commission, Joint Research 
Centre, Ispra (VA), Italy.
2 Eurasia Institute of Earth Sciences, Istanbul Technical University Istanbul, Turkey.
 
Ozone pollution and particulate matter (PM) represent a serious health and environmen-
tal problem. While ozone pollution is mostly produced by photochemistry in summer, 
PM is of main concern during winter. Both pollutants can be influenced not only by local 
scale processes but also by long range transport driven by the atmospheric circulation 
and stratospheric ozone intrusions. We analyze the role of large scale atmospheric circu-
lation variability in the North Atlantic basin in determining surface ozone and PM concen-
trations over Europe. Here, we show, using ground station measurements and a coupled 
atmosphere-chemistry model simulation for the period 1980-2005, that with regard to 
ozone the North Atlantic Oscillation (NAO) does affect surface ozone concentrations 
- on a monthly timescale, over 10 ppbv in southwestern, central and northern Europe 
- during all seasons except fall. We find that the first Principal Component, computed 
from the time variation of the sea level pressure (SLP) field, detects the atmosphere cir-
culation/ozone relationship not only in winter and spring but also during summer, when 
the atmospheric circulation weakens and regional photochemical processes peak. Given 
the NAO forecasting skill at intraseasonal time scale, the first Principal Component of the 
SLP field could be used as an indicator to identify areas more exposed to forthcoming 
ozone pollution events. Finally, our results suggest that the increasing baseline ozone in 
western and northern Europe during the 1990s could be related to the prevailing positive 
phase of the NAO in that period. With regard to PM, our study shows that in winter the 
NAO modulates surface PM concentrations accounting in average up to 30% of the total 
PM variability. During positive NAO phases, positive PM anomalies occur over southern 
Europe, and negative anomalies in central-northern Europe. A positive shift of the NAO 
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mean states, hence, leads to an increase in cardiac and respiratory morbidity related to 
PM exposure in the Mediterranean countries with up to over 5000 more deaths per 20 
million people for a 2000 emission inventory. In central-northern Europe, instead, higher 
wind speed and increased PM removal by precipitation lead to negative PM concentra-
tion anomalies with associated health benefits.

P6.55 - THREE-DIMENSIONAL VARIATIONS OF GREENHOUSE GASES OVER THE 
ASIA AND PACIFIC REGIONS MONITORED BY TWO JAPANESE REGULAR AIRCRAFT 
OBSERVATION PROGRAMS
yUkio fUkUyAmA;
 
A Japan-centeredobservation network by two Japanese aircraft programs have mon-
itored thegreenhouse gases variations in the free-troposphere specifically over the 
Asiaand Pacific regions. One aircraft observation program is the ComprehensiveObser-
vation Network for Trace gases by Airliner (CONTRAIL), in which in-situ CO2continuous 
measurement and flask air sampling are conducted onboard commercialairliner. The CO2 
continuous measurement hasrevealed three-dimensional structure of the global CO2 dis-
tributionand has exposed significant inter-hemispheric transport of CO2 throughthe up-
per-troposphere over the Asia and western Pacific regions. Using theseCONTRAIL CO2 
data, an inversion analysis has reduced flux errors significantlyin South and Southeast 
Asian regions. The flask air sampling measurement ofCONTRAIL has been conducted 
over 20 years and latitudinally observed greenhousegases variations over the western 
Pacific. The other aircraft observationprogram, which is operated by Japan Meteoro-
logical Agency following the GAW Program,has recently started and revealed seasonal 
variation of greenhouse gases variationsin the mid-troposphere over the western North 
Pacific by frequent flask air samplings.Above these aircraft measurement programs are 
regularly conducted formonitoring three-dimensional variations of the greenhouse gas-
es, and they have asignificant role for filling the data gap of the surface measurement 
network. Combiningthese aircraft data could provide strong constraints on flux estima-
tions ofgreenhouse gases fluxes for Asian regions, in addition to that provided by the-
surface measurements.

P6.57 -  IMPACT OF EUROPEAN AEROSOL EMISSION REDUCTIONS ON THE ARCTIC 
CLIMATE
VidyA VARmA; ØyViNd SelANd; ANNiCA m. l. ekmAN; tRoNd iVeRSeN; Alf kiRkeVåG; iloNA RiipiNeN; 
hAmiSh StRUtheRS; hANS-ChRiSteN hANSSoN;
StoCkholm UNiVeRSity;NoRweGiAN meteoRoloGiCAl iNStitUte;StoCkholm UNiVeRSity;NoRweGiAN 
meteoRoloGiCAl iNStitUte;NoRweGiAN meteoRoloGiCAl iNStitUte;StoCkholm UNiVeRSity;NAtioNAl 
SUpeRCompUteR CeNtRe;StoCkholm UNiVeRSity;
vidya.varma@misu.su.se;oyvind.seland@met.no;annica@misu.su.se;trond.iversen@met.
no;alf.kirkevag@met.no;ilona.riipinen@itm.su.se;struthers@nsc.liu.se;hc.hansson@itm.
su.se;

Anthropogenic aerosols are short-lived atmospheric constituents, which play a dualis-
tic role in the earth system. They act as a forcing agent for the Earth’s climate and are 
environmental pollutants with potentially adverse impacts on fresh water, soils, vegeta-
tion and human health.  Due to the environmental pollution characteristics, emissions of 
anthropogenic aerosols and precursors have already been reduced in large parts of the 
world, including Europe. The changes in the magnitude and spatial patterns of global 
aerosol emissions have occurred especially during the last two decades of the 20th 
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century and are projected to continue over the 21st century. Of particular relevance for 
the Arctic are the reductions in sulphate from industrial activities, domestic heating, and 
power production that have taken place in Europe since 1980.

In this study, the CMIP5-version of the NorwegianEarth System Model (NorESM1-M) 
is used to simulate the climate with different emission scenarios for aerosol and their 
precursors. The purpose is to study in detail how selected aerosols may have affect-
ed the radiative balance, the global climate in general, and the Arctic climate in par-
ticular. A three-member ensemble of reference transient simulations for the historical 
period 1850-2005,where greenhouse gas concentrations and aerosol emissions varied 
with time according to best estimates, are compared to various aerosol sensitivity ex-
periments. In the experiments, global and European SO2 and BC emissions are kept at 
levels corresponding to the years 1850 and 1980, respectively. Analysis of a sensitivity 
experiment where the global SO2 emissions were kept constant at the 1850 level shows 
a steep increase in the annual-mean global surface temperature of ~0.6°C from 1976 to 
2005whereas the experiment with global BC emissions kept at the 1850 level and the 
reference simulations show a smaller increase of up to ~0.4°C (currently not tested for 
significance). In addition, results from the analyses of simulations withEuropean SO2 and 
BC emissions fixed at 1980 levels will also be presented.  

P6.58 - REDUCING UNCERTAINTY IN MODEL BUDGETS OF TROPOSPHERIC OZONE 
AND OH
oliVeR wild;
lANCASteR UNiVeRSity;
o.wild@lancaster.ac.uk;

Global model intercomparison studies addressing atmospheric composition change 
and its effects on air quality and climate have provided valuable scientific insight that 
has informed recent international assessment reports (e.g., IPCC, HTAP). However, such 
multi-model ensembles reveal that substantial diversity exists across current models 
in representation of the tropospheric ozone budget and methane lifetime, leading to 
large uncertainty in representing the interactions of atmospheric chemistry and climate. 
This diversity has reduced little over the past decade, despite advances in understand-
ing. Previous studies have explored the sensitivity of these important budgets terms 
to emissions and to model representation of governing processes one at a time, but 
cannot account for the wide spread of responses seen across models. In this study we 
apply a novel, multi-variable perturbation approach to quantify the sensitivity of ozone 
and OH to key processes simultaneously, and use three independent global chemistry 
transport models to allow a much clearer characterization of the differences in model 
responses.We focus on the responses to important climate-relevant variables such as 
natural emissions, atmospheric humidity and cloud cover, and to poorly-characterized 
processes such as boundary layer mixing and deposition, as well as to changing sur-
face emissions from anthropogenic sources. While all models show a clear sensitivity in 
ozone and methane lifetime to lightning NO emissions and to atmospheric humidity, the 
differences in magnitude of the responses allows us to identify and attribute differences 
in model behaviour to treatment of particular processes. The approach taken provides 
a rigorous assessment of the relative uncertainty due to different variables, allowing us 
to identify key areas where model improvements are required (e.g., lightning emissions) 
while providing valuable new insight into the importance of different processes driving 
tropospheric composition change.
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P6.59 - CHEMICAL CLIMATE EVOLUTION ABOVE THE MEDITERRANEAN BASIN
RiCAUd philippe;
météo-fRANCe ANd CNRS, CNRm-GAme;
philippe.ricaud@meteo.fr;

The CHARMEX (Chemistry and Aerosol Mediterranean Experiment) Project is the atmos-
pheric chemistry component of a large multidisciplinary Mediterranean regional pro-
gramme is being carried out by French laboratories together with other international 
partners. It intends, among other things, to quantify processes explaining the temporal 
evolution of chemical compounds and aerosols in the troposphere above the Mediter-
ranean Basin (MB). The Work Package “Variabilities, Recent and Future Trends” uses a 
large set of data (satellite, ground-based, sondes, aircraft, models and assimilation) to 1) 
estimate the variabilities and recent trends of several species (e.g. O3, CO, N2O, etc.) and 
aerosols, 2) evaluate the synoptic-scale circulation that control their transport, and 3) 
estimate the future chemical climate over the MB by 2100. The present study will focus 
on the analysis of the space-borne measurements from AIRS, IASI, GOSAT and TES and 
the model results from the CTM MOCAGE, the CCMs CNRM-AOCCM and LMDz-OR-IN-
CA and from the models belonging to the ACCMIP project. We will concentrate on the 
time evolution of O3, CO, and CH4 from the surface to the upper troposphere above the 
Mediterranean Basin from 2000 to 2100 according to different emission scenarios. We 
will highlight the impact of the Asian Monsoon Anticyclone onto the mid-to-upper trop-
ospheric fields of all the constituents from 2000 to 2100 in the Eastern MB in summer.

P6.60 - PREDICTION OF FUTURE OZONE AIR QUALITY IN SOUTHEAST ASIA USING 
THE NESTED REGIONAL CLIMATE MODEL WITH CHEMISTRY (NRCM-CHEM)
teeRAChAi AmNUAyloJARoeN; mARy C. bARth; GAbRiele G pfiSteR; JeAN-fRANCoiS lAmARqUe; CiN-
dy bRUyeRe; RAJeSh kUmAR;
ChiANG mAi UNiVeRSity;NCAR;NCAR;NAtioNAl CeNteR foR AtmoSpheRiC ReSeARCh;NAtioNAl 
CeNteR foR AtmoSpheRiC ReSeARCh;NCAR;
teerachai4@gmail.com;barthm@ucar.edu;pfister@ucar.edu;lamar@ucar.edu;bruyerec@
ucar.edu;rkumar@ucar.edu;

SoutheastAsia is a region that can experience air pollution episodes, especially in March-
when biomass burning and anthropogenic emissions both contribute significantlyto the 
air quality in terms of gases and aerosol. This work aims to learn howozone mixing ra-
tios will change between present day (2005-2009) and the future(2030-2034) time 
periods in Southeast Asia by using the Nested Regional ClimateModel coupled with 
Chemistry (NRCM-Chem) with 60 km and 12 km grid spacing forSoutheast Asian and 
Thailand domain, respectively. We focus on March and Decemberas they represent pe-
riods of high and low biomass-burning activity,respectively. The NRCM-Chem model 
employs initial and boundary conditions fromthe Community Climate System Version 3 
(CCSM3) for meteorological variablesand Community Atmospheric Model with Chem-
istry (CAM-Chem) for chemical species.The emissions inventories include anthropogen-
ic, biogenic, and biomass burningemissions. We conduct three simulations, 1) present 
day (2005-2009) climate andanthropogenic emissions, 2) 2030-2034 climate, using the 
A1B scenario, andpresent day anthropogenic emissions, and 3) 2030-2034 climate and 
anthropogenicemissions. The future anthropogenic emissions are the RCP4.5 scenario 
from CAM-Chememissions, while biomass burning emissions are the same in both pres-
ent-day and2030-2034 simulations. The CO and NO2 from present day simulation agree 
fairlywell compare to observation in Thailand for both March and December.

Thesimulations with future climate only increase surface ozone by 7% - 26% inMarch 
and up to 50% in December. The future CO emission tend to increase surfaceozone  
over Indochina and Philippines by16 % and 96 %, respectively, while there is reduction 
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of the future NO emissionover Indochina by 32%. The simulation with future climate and 
anthropogenicemission leads to greater ozone increase as compared to the simulation 
withfuture climate and present day emissions, especially in Indonesia parts by 22%- 34%. 
In addition, the ozone prediction from the simulation with futureclimate and anthropo-
genic emissions is higher than CAM-Chem in March and issimilar in December. 

P6.61 - HUMANS VS NATURE AS DRIVERS OF TROPOSPHERIC GASES AND AERO-
SOL CHANGES OVER THE LAST THREE DECADES
NikolAoS dASkAlAkiS; StelioS myRiokefAlitAkiS; GeoRGioS fANoURGAkiS; mARiA kANAkidoU;
UNiVeRSity of CRete;UNiVeRSity of CRete;UNiVeRSity of CRete;UNiVeRSity of CRete;
teerachai4@gmail.com;barthm@ucar.edu;pfister@ucar.edu;lamar@ucar.edu;bruyerec@
nick@chemistry.uoc.gr;stelios@chemistry.uoc.gr;fanourg@chemistry.uoc.gr;mariak@
chemistry.uoc.gr;

Over the last century, the fast growth of Earth’s population led to increased needs for 
food and energy. The development of our society has been thus accompanied by emis-
sions of various pollutants into the atmosphere. This has affected the quality of the air 
as well as climate and the ecosystems. To face dramatic environmental changes, humans 
have taken measures to mitigate their negative impacts on the environment. The ex-
tent to which these measures have been successful is under investigation in the present 
modeling study. For this purpose a global chemistry and transport model (TM4-ECPL) is 
used to simulate atmospheric composition changes during the last 30 years (1980-2010) 
driven by ECMWF ERA interim meteorology and based on annual/monthly varying his-
torical emissions of trace gases and aerosols. A second 30-yearsimulation has been per-
formed assuming no change in the anthropogenic emission rates per human capita since 
1980. Finally, the contribution of natural climate variability to the atmospheric compo-
sition changes is investigated by an additional 30-year simulation performed using the 
varying historical anthropogenic emissions while the meteorology and natural emissions 
are kept constant as of the year 1980. The results are presented, compared to long term 
observations of gases and aerosol, and thoroughly discussed.

P6.62 - LONG-TERM SURFACE OZONE VARIABILITY IN THE MEDITERRANEAN BASIN
pAolo CRiStofANelli; JoSé ANtoNio AdAme CARNeRo; mARtiN SAlibA; fRANCelle AzzoppARdi; RAy 
ellUl; fRANCeSCopieRo CAlzolARi; RoCCo dUChi; toNy CRiStiAN lANdi; dAVide pUteRo; ANGelA 
mARiNoNi; pAolo boNASoNi;
NAtioNAl ReSeRCh CoUNCil of itAly;NAtioNAl iNStitUte foR AeRoSpACe teChNoloGy;UNiVeRSity 
of mAltA;UNiVeRSity of mAltA;UNiVeRSity of mAltA;NAtioNAl ReSeRCh CoUNCil of itAly;NAtioN-
Al ReSeRCh CoUNCil of itAly;NAtioNAl ReSeRCh CoUNCil of itAly;NAtioNAl ReSeRCh CoUNCil of 
itAly;iNStitUte of AtmoSpheRiC SCieNCeS ANd ClimAte, NAtioNAl ReSeARCh CoUNCil of itAly;iNSti-
tUte of AtmoSpheRiC SCieNCe ANd ClimAte;
p.cristofanelli@isac.cnr.it;adamecj@inta.es;martin.saliba@um.edu.mt;francelle.azzopar-
di@um.edu.mt;ray.ellul@um.edu.mt;f.calzolari@isac.cnr.it;r.duchi@isac.cnr.it;t.landi@
isac.cnr.it;d.putero@isac.cnr.it;a.marinoni@isac.cnr.it;p.bonasoni@isac.cnr.it;

Troposphericozone is an atmospheric key compound. It is recognised as a powerful 
greenhousegas, influences the oxidation capacity of the troposphere and affectspop-
ulation health, ecosystem integrity and crop yields. O3 is ashort-lived climate forcer 
because it is an effective greenhouse gas. Levels oftropospheric O3 at regional scale are 
determined primarily by theemissions of pre-cursors strongly affected by natural and 
anthropogenic emissions.
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TheMediterranean basin represents a hot-spot area in terms of short-term O3distribu-
tion and anthropogenic contributions to it. Surface O3 has doubledin the Mediterrane-
an basin compared to pre-industrial ages due to thecombination of regional precursor 
emission growth and, possibly, inputs relatedwith intercontinental transport. Because of 
the typical anticyclonic, intensiveO3 photochemical production events frequently occur 
in this regionduring the warm period.

Whileseveral studies were performed for evaluating long-term surface O3variability and 
trends at remote and rural locations of continental Europe, toour knowledge no specific 
efforts were conducted to evaluate the long-term O3trends in the Mediterranean basin.

In thiswork, we present and analyse the long-term time series of surface O3 observa-
tionscarried out at three atmospheric observatories located in the Mediterraneanbasin: 
the “Mt. Cimone” World Meteorological Organization (WMO)/GlobalAtmosphere Watch 
(GAW) global station (44°12’ N, 10°42’ E, 2165 m a.s.l., Italy),the “Gozo” WMO/GAW 
regional station (36.07ºN, 14.22ºE, 160 m a.s.l., Malta) andthe El Arenosillo station (37.1 
N, 6.7 W, 40 m a.s.l., Spain). Considering allthese measurement sites, an ozone record 
spanning the period 1991 – 2012 isavailable.

The studyaims at providing reliable indications about the lower troposphere O3 condi-
tionsof the Mediterranean basin/southern Europe (MB/SE). In particular, we discussthe 
different daily and seasonal O3 behaviours affecting thesemeasurement sites as well as 
the existence of yearly and seasonal long-termtrends.

P6.63 - THE EFFECTS OF MID-LATITUDE STORMS ON TRACE GAS COMPOSITION 
USING THE MACC REANALYSIS DATASET
kAtheRiNe emmA kNowlANd; dR RUth mARy doheRty; keViN hodGeS;
UNiVeRSity of ediNbURGh; UNiVeRSity of ediNbURGh; NCeo, UNiVeRSity of ReAdiNG;
k.e.knowland@sms.ed.ac.uk; ruth.doherty@ed.ac.uk; k.i.hodges@reading.ac.uk;
 
The influence of intense mid-latitude storm systems on spring-time ozone (O3) and car-
bon monoxide (CO) has been examined with a storm tracking algorithm over the Pacif-
ic and Atlantic Oceans in the Monitoring Atmospheric Chemistry and Climate (MACC) 
Reanalysis dataset for the period 2003-2012. Mid-latitude storms affect the distribution 
of CO and O3 from the background field by redistributing concentrations of CO and O3 
horizontally and vertically throughout the storm. This occurs through three main mech-
anisms: (1) by vertically lifting values of CO and O3 from near the surface to the mid- to 
upper-troposphere in the region of the warm-conveyor belt (WCB). Ascent along the 
WCB also plays a role in the rising motion in the warm sector ahead of the cold front 
which transports elevated values from the mid-troposphere towards the tropopause; (2) 
in the descending air behind the storms (DI), where high values of O3 and low values of 
CO found in the stratosphere are brought down toward the mid-troposphere, and mid 
tropospheric values are brought toward the surface; and (3) in the cold-conveyor belt 
(CCB) low-level jet and upper-level jet where O3 is reduced and CO values are increased. 
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KEYNOTE TALKS

September 22 - Monday
8:00-8:30 Paulo Artaxo

The close links between the biological functioning of Amazonia and atmo-
spheric chemistry

September 23 - Tuesday
14:45-15:15 Global Atmospheric Watch - Celebrating 25 Years! 

Gregory R. Carmichael

September 24 - Wednesday
8:00-8:30 Jos Lelieveld

Strongly growing air pollution and related mortality, especially in Asia

September 26 - Friday
8:00-8:30 Akkihebbal Ramaiah Ravishankara

Why do we do the (atmospheric) science we do?

GAW
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INVITED TALKS

September 22 - Monday

8:30-8:50 S1.1: Thomas Karl
Probing the atmospheric oxidation capacity based on airborned eddt covari-
ance measurements of volatile organic compounds

10:20-10:40 S1.2: Lucy Carpenter
Progress in understanding the emissions, chemistry and impacts of reactive 
halogens

13:15-13:35 S6.1: Jason West
Connecting Climate Change, Air Pollution, and Human Health

September  23 - Tuesday

8:00-8:20 S6.2: Paul Young
Herding cats or herding sheep? A multi-model perspective on tropospheric 
ozone

10:20-10:40 S5.1: Carl Percival
The role of Criegee Intermediates in Tropospheric Chemistry

13:15-13:35 S5.2: Jason Douglas Surratt
Heterogeneous Chemistry of Isoprene-Derived Epoxides Leading to Second-
ary Organic Aerosol Formation

September  24 - Wednesday

8:30-8:50 S3.1: Ilan Koren
Process level analysis of invigoration in warm convective clouds

10:20-10:40 S3.2: Akua Asu-Awuka
  The Chemical and Physical Evolution of Complex Cloud Condensation Nuclei

September  25 - Thursday

8:00-8:20 S4.1: Tong Zhu
Air pollution in China: Scientific and Public Policy Challenges
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10:35-10:55 S4.2: Michael Gauss
Modelling different spatial scales

13:45-14:05 S4.3: Paulo Hilário Nascimento Saldiva
Combining greenhouse gases emission mitigation and health co-benefits due 
to reduction of local air pollutants: a global perspective

September 26 - Friday

8:30-8:50 S2.1: AnneMarie Carlton
 Atmosphere-biosphere interactions during SOAS through multiphase chem-
istry

10:35-10:55 S2.2: Steven S. Brown
Nocturnal biogenic VOC oxidation in the residual layer:  Night flights in the 
Southeast U.S. during SENEX 2013
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INTERNET ACCESS

Wireless internet access will be provided to the conference area. The userna-
me and password will be announced during the conference.

CONFERENCE BANQUET

On Thursday, 25 September, 2014, at 18:30 - 22:00

Location: Vila Hall - Vila do Mar Hotel

Via Costeira, 4233 - Parque das Dunas, Natal, RN

Transfers in: will leave from CCN at 17:30 and will stop at Ocean Palace Hotel 
and Sehrs hotel

Transfer out: will leave the Vila Hall to hotels Serhs, Ocean Palace, Natal Mar, 
Rifólis and Pontalmar at 22:20.

HALF DAYS EXCURSIONS

There are limited numbers of tour tickets available for some tours, please 
check the webpage for details: 
http://igac-icacgp2014.org/excursions.asp.

Tickets  can be purchased at the registration desk.

CONTACT

iCACGP/IGAC-2014 Local Organizing Committee Secreteriat 
Prof. Judith Hoelzemann 
CCET / UFRN 
Universidade Federal do Rio Grande do Norte 
Campus Universitário Lagoa Nova 59078-970, Natal, RN, Brazil 
Email: icacgp.igac2014.secreteriat@gmail.com




